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Executive Summary 

Blasland, Bouck & Lee, Inc., an ARCADIS company (BBL), has prepared this Additional Site Investigation 
Report on behalf of CENCO Refining Company. This report describes the soil vapor and soil investigation 
activities and groundwater monitoring activities performed at the CENCO refinery (Site) located at 12345 
Lakeland Road in Santa Fe Springs, California (Figure 1). The investigation activities were conducted between 
November 8, 2005 and February 8, 2006 in accordance with the Additional Site Investigation Workp/an, 
prepared by Haley & Aldrich, Inc. on May 9, 2005, and approved by the California Regional Water Quality 
Control Board Los Angeles Region (RWQCB) in a letter dated September 15, 2005. The groundwater 
monitoring activities were conducted between February 13 and February 16, 2006. 

The investigation consisted of an active soil gas survey and soil investigation. The soil gas survey included the 
installation of soil gas semi-permanent probes at 221 locations (at 5 feet bgs and 10 feet bgs) on an 
approximately 100-foot by 100-foot grid spacing to provide appropriate coverage across the Site. Soil vapor 
samples were analyzed for volatile organic compounds (VOCs) and methane (in selected locations). 
Additionally, a total of 220 soil borings were advanced at the Site along an approximate 100-foot by 100-foot 
grid. Soil samples were collected at depths of 2, 5, 10, 15, 20, 30, 40, and 50 feet bgs. Initially, all 2-foot, 5-
foot, and 10-foot samples were analyzed for VOCs, polynuclear aromatic hydrocarbons (PAHs), and total 
petroleum hydrocarbon (TPH) carbon chain speciation. Metals, polychlorinated biphenyls (PCBs), 
organochlorine pesticides, pH, and hexavalent chromium were analyzed on selected 2-foot and 5-foot samples. 
Deeper samples were selected for analysis based on recommendations by the RWQCB due to concentrations 
elevated above regulatory screening values. 

The most recent groundwater monitoring event discussed in this report consisted of groundwater sample 
collection from 17 existing wells. The samples were analyzed for TPH as gasoline, VOCs, oxygenates, and 
hexavalent chromium. In addition, groundwater samples from five of these wells were analyzed for methane, 
nitrate, sulfate, alkalinity, and ferrous iron to evaluate potential for biodegradation of petroleum hydrocarbons in 
groundwater. 

The soil vapor and soil chemical concentration data collected during the Site investigation were evaluated 
against regulatory limits to delineate the extent of the subsurface impacts. All applicable regulatory screening 
values from various guidance documents were reviewed. These screening criteria are chemical-specific and 
were developed by regulatory agencies to protect human health and the environment. BBL selected the lowest 
of the screening criteria between the various references for the Site-specific cleanup screening levels (CSLs). 
These CSLs were used to determine the areas at the Site requiring remediation. Chemicals exceeding the CSLs 
include various VOCs, PAHs, all carbon chains ofTPH, metals, and PCBs. Pesticide and hexavalent chromium 
concentrations did not exceed the CSLs. For the shallow vadose zone (0 to 20 feet below ground surface), the 
estimated total soil volume requiring remediation is on the order of725,000 tons. 

Deeper soil within the vadose zone and groundwater have also been impacted and will require remediation. 
Further investigations will need to be implemented before the extent of impact is delineated. Based on the 
results of investigations conducted to date, remediation will certainly be required. 
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1. Introduction 

Blasland, Bouck & Lee, Inc., an ARCADIS company (BBL), has prepared this Additional Site Investigation 
Report on behalf of CENCO Refining Company. This report describes the soil vapor and soil investigation 
activities and groundwater monitoring activities performed at the CENCO refinery (Site) located at 12345 
Lakeland Road in Santa Fe Springs, California (Figure 1). The soil vapor and soil investigation activities were 
conducted between November 8, 2005 and February 8, 2006 in accordance with the Additional Site 
Investigation Workplan, prepared by Haley & Aldrich, Inc. (Haley & Aldrich) on May 9, 2005, and approved by 
the California Regional Water Quality Control Board Los Angeles Region (RWQCB) in a letter dated 
September 15, 2005 (Appendix A). The quarterly groundwater monitoring field activities were conducted 
between February 13 and 16, 2006. All work was performed under the supervision of a State of California 
Professional Geologist. 

1.1 Purpose 
The purpose of the investigation was to: 

• Identify and resolve data gaps to complete an assessment of the nature and extent of Site-related 
chemical impacts to shallow and deep vadose zone soil and groundwater; 

• Delineate the horizontal and vertical extent of Site-related chemical impacts; 

• Obtain sufficient information for the evaluation of existing and potential threats to groundwater quality; 
and 

• Obtain sufficient information for the assessment of potential human health risks to on-site and off-site 
human receptors due to potential exposure to Site-related chemical impacts. 

This investigation was conducted on three subsurface zones of the Site: (1) shallow vadose zone, (2) deep 
vadose zone, and (3) groundwater. The investigation focused primarily on the shallow vadose zone soil and soil 
vapor (from ground surface to approximately 20 feet below ground surface [bgs]). This shallow zone represents 
the largest potential impact to human health and Site redevelopment. Additionally, the shallow zone can be 
remediated using different methods (i.e., excavation) than the deeper zone and groundwater. The deep vadose 
zone soil was investigated primarily to target areas with known historical accidental hydrocarbon/volatile 
organic compound (VOC) releases. Additional investigation of the deep zone will be necessary to fully 
delineate the impact. The groundwater investigation proposed in the Additional Site Investigation Workplan 
(Haley & Aldrich, 2005) will be conducted separately and will be reported as a supplemental document to this 
report. The quarterly groundwater monitoring results are summarized in this report to illustrate the levels of 
chemical impacts to on-site and off-site groundwater. 
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2. Background 

2.1 Site Description 
The Site is approximately 55 acres and is located at 12345 Lakeland Road in Santa Fe Springs, California. The 
Site is bordered to the north by Florence Avenue, to the south by Lakeland Road, and to the east by Bloomfield 
Avenue. Commercial/light industrial properties border the Site to the west. Property to the south and west of 
the Site is within the city of Norwalk, and other property to the south of the Site is situated on State lands (the 
Metropolitan State Hospital). The Site is located within an industrial/commercial area, which is bordered by a 
residential neighborhood to the west. The location of the Site and surrounding properties are shown on Figure 2. 
The assessors parcel map for the Site is shown in Appendix B. 

The refinery is not operating; however, most of the structures related to the former oil refinery operations remain 
on-site. These structures are scheduled to be removed from the Site prior to the redevelopment of the property 
for commercial/light industrial use. 

2.2 Operational History 
The Site was historically operated by various entities, including the Bell View Oil Syndicate, Rothschild Oil 
Company, Powerine, Mr. Oscar Schmidt, Castle Energy Corporation, Energy Merchant Corporation, and 
CENCO. Information regarding Site ownership and on-Site operations was obtained from the January 28, 2000 
Revised Master Work Plan, prepared by Versar, Inc. (Versar, 2000). 

A review of aerial photographs dated 1928 and 1938 indicates that the western portion of the Site may have 
historically been used for agricultural purposes. Prior to construction of the refinery, the Site was an oil field 
consisting of crude oil production wells and unlined sumps. In 1936, Rothschild Oil Company purchased the 
refinery from the Bell View Oil Syndicate. The Rothschild Oil Company owned and operated the Powerine 
Refinery at the Site from 1936 to 1984, when Powerine went into bankruptcy and ceased operations. In 1986, 
the refinery emerged from bankruptcy under new ownership by Mr. Oscar Schmidt. Mr. Schmidt restarted the 
refinery and continued operations until 1992, when it was shut down again due to financial hardships. In 1993, 
the Castle Energy Corporation purchased Powerine and operated the refinery until 1995, when refinery 
operations were suspended. In 1996, Energy Merchant Corporation purchased Powerine. In August 1998, 
CENCO purchased the assets and liabilities ofPowerine. 

The Site has three former main refinery operational areas identified as the East Tank Farm, the Processing Area, 
and the West Tank Farm. Each of these areas and associated structures is shown in Figure 3. The East Tank 
Farm is located in the southeastern portion of the Site. This area contains several aboveground storage tanks 
(ASTs) and a storm water impounding basin in the southeast comer of the Site. The ASTs were used to store 
various petroleum products, including crude oil, gasoline, jet fuel and intermediate refined products, propane, 
isobutene, and butane. The Processing Area is located in the central and northern portions of the Site. The 
Processing Area contains an administration building, a maintenance office, a laboratory, and processing 
equipment including crude units, a fluid catalytic cracking unit, an alkylation unit, a coker unit, a sulfur plant, a 
hydrogen plant, a hydrocracker, various hydrotreating units, and a gasoline blending facility. In addition, the 
Processing Area contains an underground pipeline that transported fuels to a former AST area on a property 
located adjacent to the southeast of the Site. The West Tank Farm is located along the western boundary of the 
Site and contains several ASTs. The ASTs were used to store wastewater, vacuum residuum, gas oil, and other 
fuel products. 

Previous refining operations included processing crude oil into several grades of fuel including kerosene, leaded 
gasoline and aviation fuel, unleaded gasoline, jet fuel, high and low sulfur diesel, fuel oil, and petroleum coke. 

BLASLAND, BOUCK & LEE, INC. 
8/8/06 an ARCADIS company 2-1 
01303294I_CENCO lnv Rptdoc 



The refinery also produced non-fuel byproducts for sales, including sulfur and carbon dioxide. Additionally, the 
refinery produced refinery gas and hydrogen for internal refinery consumption. 

In general, chemicals of potential concern at the Site include petroleum hydrocarbons as various mixtures, 
volatile organic compounds (VOCs), polynuclear aromatic hydrocarbons (PARs), and petroleum product 
additives and processing chemicals (including metals and other VOCs). Polychlorinated biphenyls (PCBs) may 
also be of concern as on-site electrical equipment may have contained PCBs. 
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3. Geology and Hydrogeology 

3.1 Geology and Hydrogeology 
Regional and Site-specific geology and hydrogeology are discussed in the following sections. Information on 
geology and hydrogeology was obtained from historical Site investigations as well as the investigation 
conducted by BBL. 

3.1.1 Regional Geology 
The Site is located within the Santa Fe Springs Plain Subgeomorphic Province of the Los Angeles Coastal Plain 
at an elevation of approximately 130 to 140 feet above mean sea level (msl). This plain is a slightly rolling 
topographic feature sloping gently to the northeast in the vicinity of the Site due to the northwest trending Santa 
Fe Springs-Coyote Hills anticlinal system. The Site is positioned above the southern limb of the Santa Fe 
Springs Anticline. Petroleum accumulation associated with this anticlinal structure has resulted in substantial 
oil production in the Santa Fe Springs area. Prominent topographic features in the area include the Puente and 
Coyote Hills to the northeast, east, and southeast. The San Gabriel River is located approximately 1.75 miles 
west of the Site and flows from north-northeast to south-southwest (Haley & Aldrich, 2005 and Versar, 2000). 

The Los Angeles Coastal Plain area is a large structural basin that has accumulated thousands of feet of 
sediments since Miocene time and has been tectonically active. The Los Angeles Coastal Plain generally 
consists of alluvial materials deposited by the Los Angeles, San Gabriel, and Santa Ana Rivers. The Santa Fe 
Springs Plain is comprised of the Upper Pleistocene age Lakewood Formation (California Division of Mines 
and Geology [CDMG), 1999). The Lakewood Formation and the underlying San Pedro Formation are folded 
over the anticlinal dome structure (Haley & Aldrich, 2005 and Versar, 2000). 

3.1.2 Local Geology 
In the Site vicinity, the Santa Fe Springs Plain consists of the late Pleistocene alluvium of the Lakewood 
Formation. The Lakewood Formation unconformably overlies the lower Pleistocene San Pedro Formation and 
the Pliocene Pica Formation. The Lakewood Formation consists of interbedded clays, silts, silty sands, and 
sands representative of stream-type alluvial and floodplain deposits (V ersar, 2000). 

Based on a review of historical boring logs and well completion records obtained during previous Site 
investigations, subsurface lithology appears to be heterogeneous and varies both vertically and laterally across 
the Site (Haley & Aldrich, 2005). 

Boring logs from BBL's investigation generally indicate silts, with lesser amount of clays from ground surface 
to between approximately 8 feet bgs (in the eastern portion of the Site) to 38 feet bgs (in the western portion of 
the Site). Below the silt are interbedded sands and silty sands, with lesser amounts of interbedded clayey sands, 
silts, and clays. In general, the eastern and central portions of the Site contain more coarser-grained sediments 
(sand and gravel) than the western portion of the Site. Cross-section lines are depicted on the soil boring 
location map (Figure 4). The cross-sections showing generalized Site geology are provided as Figures 5 through 
8. Boring logs from the Site investigation are included in Appendix C. 

3.1.3 Regional Hydrogeology 
Several regional water-bearing units have been identified within the older alluvial fan and valley deposits of the 
Lakewood Formation and underlying San Pedro Formation. In the Site area, the Lakewood Formation begins at 
ground surface, ranges from 100 to 180 feet thick, and is composed of three hydrostratigraphic units: 1) the 
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Bellflower Aquiclude (upper unit), 2) the Exposition Aquifer, and 3) the Gage Aquifer. The Exposition and 
Gage aquifers consist predominantly of sands and fine gravels with discontinuous, thinly bedded silts and clays. 
These aquifers have an approximate combined thickness of 100 to 150 feet, approximately half of which is 
saturated (Versar, 2000). Appendix D shows a cross-section of generalized regional geology and hydrogeologic 
units. 

Within the Site vicinity, the Bellflower Aquiclude consists of a heterogeneous mixture of clays, silty clays, silts, 
and extensive interbedded lenses of sandy or gravelly silts and clays and has an estimated thickness between 20 
and 40 feet. The major water-bearing unit of interest for this investigation is the Exposition Aquifer (otherwise 
known as the Artesia Aquifer), the upper water bearing unit of the Lakewood Formation. The Exposition 
Aquifer is composed of coarse gravel, coarse to fine sand, and interbedded silts and clays with a general 
southwesterly dip and thickness between 40 and 80 feet. The Exposition Aquifer is separated from the Gage 
Aquifer by an unnamed aquiclude. Information for the Site area in Santa Fe Springs indicates that the depth to 
first-encountered groundwater within the Exposition Aquifer ranges from 75 to 90 feet bgs. The Gage Aquifer 
consists predominantly of sands and fine gravels with an estimated thickness between 30 and 50 feet 
(Department ofWater Resources [DWR], 1961, Haley & Aldrich, 2005, and Versar, 2000). 

Based on available information, the Site is located at the southern end of the Montebello Forebay Area of the 
Central Groundwater Basin situated within Downey Plain. The primary water-producing aquifers for the 
Central Basin Pressure Area are the Silverado and Sunnyside Aquifers within the San Pedro Formation at depths 
greater than 165 feet bgs (DWR, 1961 and 2001). 

3.1 .4 Local Hydrogeology 
Shallow groundwater was encountered beneath the Site at depths ranging between 88.49 and 103.91 teet bgs 
with a groundwater gradient of 0.0 I feet per foot (February 2006). Groundwater flow direction varies from a 
south-southwesterly direction in the northeastern portion of the Site to a south-southeasterly direction beneath 
the Metropolitan State Hospital. Aquifer testing performed at the Site by IT Corporation (IT) in 1986 resulted in 
calculated transmissivities between 124 gallons/day/foot (g/d/f) and 13,613 g/d/f within shallow groundwater. 
IT interpreted the hydraulic test results as an indication of a highly heterogeneous water-bearing zone containing 
significant boundary effects. 

Local public and municipal production wells were researched by Haley & Aldrich and discussed in the March 
15, 2005 Additional Site Investigation Work Plan (Haley & Aldrich, 2005). According to hydrogeologic records 
available at the Los Angeles County Department of Public Works (LADPW), three municipal wells are located 
within 1 mile of the Site. Information obtained for these wells is provided below: 

• 

• FX-9: Wells 

• W II l628J . . 1 II h d • ! -rtdd tht d f 60 3 fl t l 
FX-9: Wells 

Haley & Aldrich researched municipal wells located in the vicinity of the Site (Haley & Aldrich, 2005). 
According to the California DWR Watermaster Service in the Central Basin of Los Angeles County Report for 
the period July I, 2000 through June 30, 2001 (DWR, 2001), two municipal supply wells are operated within 
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and by the city of Santa Fe Springs (farther than 1 mile from the Site). Information obtained for these wells is 
provided below: 

• Well 03S/11W-20R09S, located approximately 3.7 miles south-southeast of the Site, generated 
approximately 1,526 acre-feet of groundwater from July 1, 2000 through June 30, 2001. 

• Well 02S/11 W -30R03S, located approximately 2.9 miles north of the Site, generated approximately 
1,878 acre-feet of groundwater from July1, 2000 through June 30, 2001. 
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4. Previous Investigations 

Investigations have been and are being conducted at the Site in response to two CAOs issued for the Site by the 
RWQCB. The first CAO, 85-17, was issued in 1985 and directed Powerine (now CENCO) to conduct a 
subsurface investigation of the Site. The second CAO, 97-118, dated August 25, 1997, directed Powerine to 
further address on-site and off-site soil and groundwater impacts originating from the Site and its 
interconnecting pipelines. On March 24, 2004, the Superior Court of the State of California for the County of 
Los Angeles issued a preliminary injunction requiring the remediation and removal of released hazardous 
substances at the Site. 

Three other properties located adjacent to the Site were formerly owned by the refinery. These properties are 
referred to as the Former Bloomfield Property, the Former Lakeland Property, and the Former Walker Property 
(Figure 2). The RWQCB has granted no further action regarding soil impacts on these three properties. 
Therefore, the soil impacts to these adjacent properties were not included in the investigation conducted by 
BBL. 

4.1 Soillnvestigations 
Previous soil investigations indicated that the subsurface soils are impacted by petroleum hydrocarbons, and to a 
lesser extent benzene, toluene, ethylbenzene, and xy1enes (BTEX), at the areas of known accidental releases. 
Other VOCs were detected sporadically in soil samples at low levels (less than 0.3 milligrams per kilogram 
[mglkg]). Low concentrations of metals were detected throughout the Site, suggesting background soil metal 
concentrations, with exception of areas adjacent to Tanks 10006 and 20092 in the West Tank Farm (Haley & 
Aldrich, 2005). The following sections summarize past remedial investigations and soil conditions at each of 
the Site Operational Areas. Historical soil investigation results are tabulated in Appendix E. A figure with 
historical soil results is included in Appendix F. 

East Tank Farm 

IT Corporation -1985 Investigation 
In 1985 a subsurface investigation was conducted by IT at the East Tank Farm in response to CAO 85-17 (IT, 
1985). Eighteen soil borings (SB-1 through SB-9, SB-103, SB-104, SB-202, SB-204, SB-303 through SB-305, 
SB-308, and SB-309) were drilled to maximum depths ranging from 5 feet to 88.5 feet bgs. Soil borings were 
located in areas of visual staining. A total of 33 subsurface soil samples were collected from the soil borings. 
Thirteen soil samples were collected from soil borings SB-1 through SB-9 and were analyzed for total 
recoverable petroleum hydrocarbons (TRPH) only. The remaining 20 soil samples were analyzed for TRPH, 
BTEX, total organic halogens (TOX) (which is a measure of volatile and nonvolatile halo-carbons), and 
halogenated VOCs (HVOCs). Upon completion of soil sample collection, soil borings SB-1 03, SB-1 04, SB-202, 
and SB-204 were converted into 4-inch diameter monitoring wells, and soil borings SB-303 through SB-305, 
SB-308, and SB-309 were converted into vapor monitoring wells (Versar, 2000). 

In this study, three areas were found to be impacted: 1) the area west of the Impounding Basin, 2) the area north 
of the East Tank Farm and south of the Hydrogen/Hydrocracker Unit, and 3) the central section of the East Tank 
Farm. The concentration ofTRPH was 26,500 mglkg at 15 feet bgs and below the laboratory reporting limit (2 
mglkg) at 10 feet bgs at soil boring SB-5, located in the area west of the Impounding Basin and at the.southeast 
comer of the East Tank Farm. TRPH analysis of four soil samples collected from soil borings SB-6 and SB-
103, located approximately 120 feet downgradient ofSB-5, revealed concentrations below 100 mglkg. None of 
the BTEX constituents was detected in any of the three soil borings mentioned above (Versar, 2000). 
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Four soil borings were advanced in the area north of the East Tank Farm at depths ranging between 5 and 40 
feet bgs. TRPH was detected at a maximum concentration of 2,440 mg/kg at 40 feet bgs in soil boring SB-1, 
while concentrations in soil samples collected from the other three soil borings (SB-2, SB-3 and SB-309) ranged 
between 4 mg/kg and 118 mg/kg. As in the first impacted area, none of the BTEX constituents were detected in 
any of the soil samples collected (Versar, 2000). 

Nine soil borings were drilled to maximum depths between 4.5 feet and 68.5 feet bgs in the third impacted area 
at the East Tank Farm. Six of these soil borings were located in the vicinity of previously reported tank releases. 
TRPH analysis revealed concentrations ranging between 1 mg/kg and 4,140 mg!kg (SB-8). Elevated TRPH 
levels in this area were present at variable depths and locations. Boring SB-204 was the only location where any 
BTEX constituents were detected. Toluene, ethylbenzene, and total xylenes concentrations were 0.32 mg/kg, 
0.32 mg/kg, and 4.4 mg/kg, respectively (Versar, 2000). 

Versar -1999 Investigation 
In March 1999, Versar advanced two soil borings in accordance with the June 1998 Master Work Plan, which 
was approved by the RWQCB. Soil borings DB2 and DB3 were drilled west of the Impounding Basin and in 
the southwest comer of the East Tank Farm, respectively. Samples were taken from depths up to 80.5 feet bgs 
and analyzed for total petroleum hydrocarbons as gasoline (TPH-g), BTEX, and methyl tertiary butyl ether 
(MTBE). One grab groundwater sample was collected from boring DB2 using a Hydropunch TM II sampler and 
was analyzed for TPH-g, BTEX, and MTBE (Versar, 2000). 

Analytical results of the soil samples taken from DB2 indicated that vadose zone soils were impacted by 
gasoline-range petroleum hydrocarbons, BTEX, and MTBE from approximately 20 feet bgs to first encountered 
groundwater (at about 80 feet bgs). Low levels (less than 10 mg!kg) of petroleum hydrocarbons, BTEX, and 
MTBE were observed in the samples collected from DB2 at depths between the ground surface and 20 feet bgs. 
Groundwater analysis revealed that TPH-g, benzene, toluene, ethylbenzene, total xylenes, and MTBE were 
present at concentrations of 402 milligrams per liter (mg/L), 22.1 mg/L, 5.0 mg/L, 16.4 mg!L, 35.0 mg/L, and 
294.0 mg/L, respectively (Versar, 2000). 

In soil boring DB3, TPH-g was detected at a concentration of 1.0 mg/kg in the sample collected at 0.5 feet bgs. 
BTEX and MTBE were not de.tected at their corresponding laboratory reporting limits in all the samples 
collected from 0.5 to 81 feet bgs. Analytical results of the soil samples collected from DB3 showed that vadose 
zone soils were not impacted by gasoline-range petroleum hydrocarbons, BTEX, or MTBE at this location 
(Versar, 2000). 

Processing Area 

IT Corporation -1985 Investigation 
Subsurface investigations in the Processing Area focused on the northern and southern portions of the CENCO 
Site boundary and the area adjacent to the on-Site laboratory. Ten soil borings were advanced to maximum 
depths between 15 feet and 88.5 feet bgs from which 32 soil samples were collected. Fourteen of the samples 
were analyzed for TRPH, 13 for VOCs, 28 for HVOCs, 16 for lead, and 8 were analyzed for TPH-g and MTBE. 
Analytical results showed the soil to be impacted by petroleum hydrocarbons in the areas of soil borings SB-
102, SB-302, SB-402, and DB1; however, groundwater at SB-302 and SB-402 was not impacted. Total HVOC 
and lead concentrations were lower than 0.23 mg/kg and 12 mg/kg, respectively (Versar, 2000). 

A soil investigation was also performed in the northern portion of the Processing Area where three soil borings 
(SB-104, SB-401, and SBA02) were drilled to maximum depths from 33.5 feet to 85 feet bgs. Borings SB-104, 
SB-40 1, and SB-402 were located at the northeast portion of the Site, in the Sulfur Unit area, and south of the 
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Lime Pond, respectively. Seven soil samples were taken from these borings and analyzed for TRPH and BTEX 
constituents. TRPH was detected at concentrations between 40 mglkg (at 18.5 feet bgs in SB-401) and 940 
mg/kg (at 8.5 feet bgs in SB-402). No BTEX constituents were detected in the seven analyzed samples (Versar, 
2000). 

In the southwest comer of the Processing Area at SB-102, TRPH was detected at 32,000 mg/kg at 8.5 feet bgs, 
8,100 mglkg at 13.5 feet bgs, and 1,500 mg/kg at 48.5 feet bgs. The BTEX constituents and HVOCs were 
detected sporadically in this boring at low levels (6.68 mg/kg and 0.23 mg/kg, respectively). Boring SB-102 
was located adjacent to the underground pipeline that was used to transfer fuels from the CENCO refinery to the 
former AST area at the Walker Property. Boring SB-302,located approximately 200 feet to the northeast ofSB-
102, was advanced to a depth of approximately 40 feet bgs. TRPH was detected at a depth of 8.5 feet bgs at a 
concentration of 5,060 mg/kg and was not detected at 38.5 feet bgs. HVOCs were not present in any soil 
samples collected from SB-302 (Versar, 2000). 

TriHydro -1996 Investigation 
In 1996, a soil gas survey and soil sampling investigation was conducted in the area of the on-Site laboratory. 
The objective of this investigation was to assess whether previous handling of HVOC-containing materials 
(including carbon tetrachloride, 1,2-dichloroethane [1,2-DCA], propylene dichloride, and tetrachloroethene 
[PCE]) in this area have impacted the groundwater beneath the Site. Thirteen locations were used for soil gas 
sampling and HVOC analysis. Additionally, three soil borings (LBS-5, LBS-10 and LBS-11) were advanced to 
maximum depths of 15, 20, and 21 feet bgs, respectively. Reported results showed no evidence of the presence 
of any HVOCs in any of the soil gas and soil samples collected (Versar, 2000). 

Versar-1999 Investigation 
In March 1999, soil boring DB 1 was drilled to a maximum depth of 81 feet bgs with a total of eight soil samples 
collected at depths ranging from 0.5 feet to 80.5 feet bgs. The maximum concentrations of TPH-g, benzene, 
toluene, ethylbenzene, and total xylenes were observed between 60.5 feet and 61.0 feet bgs and were 7,200 
mglkg, 58 mglkg, 120 mg/kg, 75 mg/kg, and 392 mg/kg, respectively. The highest MTBE concentration was 
3.4 mglkg at a depth of 80.5 feet bgs (at first-encountered groundwater). MTBE levels were consistently low in 
all soil samples taken from 5.5 feet bgs to deeper than 61 feet bgs (Versar, 2000). 

West Tank Farm 

IT Corporation -1985 Investigation 
In this investigation that was conducted in the West Tank Farm, 15 soil borings were drilled to maximum depths 
between 5 feet and 83.5 feet bgs. A total of 22 soil samples were collected from these borings to be analyzed for 
TRPH. Of these samples, 13 were also analyzed for VOCs and lead, while three samples were analyzed for 
TPH-g. Analytical results revealed that only a limited area at soil boring SB-201 was impacted by petroleum 
hydrocarbons and the contamination did not extend to groundwater (Versar, 2000). 

The concentration of TRPH was less than 100 mg/kg in all the samples collected from the West Tank Farm 
except for the sample taken from SB-201 and one sample collected from SB-13. The TRPH concentration was 
11,000 mg/kg in SB-201 at a depth of 8.5 feet bgs and 198 mglkg in SB-13 at 5 feet bgs. Benzene was not 
present in any of the samples located in the southeast comer of the area of concern. Toluene, ethylbenzene, total 
xylenes and other VOCs were detected sporadically at low concentrations in four soil samples collected from 
SB-105 and SB-20 1. Lead concentrations were below 10 mglkg in all 13 samples, and HVOCs were not 
detected in any of the ten analyzed samples (Versar, 2000). 
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4.2 Groundwater Investigations 
Groundwater quality at the Site has been impacted by a variety of sources. Historical AST releases have 
resulted in releases of petroleum hydrocarbons to groundwater. Groundwater monitoring has been conducted 
on-site since August 1986, pursuant to two CAOs (85-17 and 97-118) issued by the RWQCB to Powerine Oil 
Company (CENCO Refining Company) in 1985 and 1997. The quarterly groundwater monitoring program 
currently consists of28 wells. Groundwater beneath the Site has been impacted primarily by TPH-g and BTEX. 
Free-phase petroleum hydrocarbons (FPPH) were first observed in Well MW-504 in June 1988 at a thickness of 
1.83 feet. Since that time, FPPH have been detected intermittently in several on-site and off-site wells (Versar, 
2000). Historical groundwater elevation tables are included in Appendix G and historical groundwater sampling 
results are included in Appendix E. 
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5. Site Investigation Plan 

5.1 Health and Safety 

Field activities were conducted in accordance with a Site-specific Health and Safety Plan (HASP) prepared 
pursuant to Code of Federal Regulations Title 29 Section 1910.120 (BBL, 2006). The HASP identifies and 
describes potentially hazardous substances that may be encountered during field operations, personal protective 
equipment and clothing for Site activities, and measures that need to be implemented in the event of an 
emergency. BBL field personnel reviewed the HASP prior to commencing fieldwork. Prior to initiation of field 
activities each day, a Site safety briefing was conducted to identify potential physical and chemical hazards and 
measures to be taken in event of an emergency. All on-site personnel were required to sign the Site safety 
briefing form. A RAE Systems MultiRae was used to monitor methane, oxygen, hydrogen sulfide, and organic 
vapors. A Drager Chip Measurement System was used to monitor benzene. 

5.2 Pre-Field Activities 

Besides the preparation of a Site-specific HASP, several pre-field activities were implemented. A total of 223 
proposed investigation locations within the former CENCO Refinery facility were located and marked. 
Underground Services Alert was contacted a minimum of 48 hours prior to subsurface activities to mark 
underground utilities. A review of available facility as-built drawings was conducted, as well as meeting with 
facilities staff to go over potential conflicts with proposed drilling locations. Additionally, geophysical utility 
clearance of the proposed investigation locations was conducted. Utility clearance consisted of a visual 
inspection of the area for overhead and underground utilities, electromagnetic (EM) pipe and cable location 
scans, EM induction metal detection, and ground penetrating radar surveys. Utilities detected during the 
clearance activities were marked in the field. BBL coordinated with the RWQCB, City of Santa Fe Springs 
Public Works, City of Santa Fe Springs Fire Department, and facilities personnel to discuss the scope of work 
and methodology prior to initiation of subsurface activities. 

5.3 Soil Vapor 
An active soil gas survey was conducted in accordance with the RWQCB Interim Guidance for Active Soil Gas 
Investigation guidelines (February 25, 1997) and the Department of Toxic Substances Control (DTSC) and 
RWQCB Active Soil Gas Survey Investigation Advisory (January 28, 2003). At 221 locations across the former 
refinery, soil gas semi-permanent probes were installed at 5 feet bgs and 10 feet bgs using a direct-push drilling 
rig. The soil gas probes were installed on an approximately 100-foot by 100-foot grid spacing to provide 
appropriate coverage across the Site, as shown in Figure 9. The probes were distributed over the Site as follows: 
55 probe locations in the West Tank Farm, 96 locations in the Processing Area, and 70 locations in the East 
Tank Farm. One round of soil gas sampling was done at a each depth from the 221 locations. Each soil gas 
sample was collected in a pre-cleaned, airtight glass syringe and analyzed for VOCs using United States 
Environmental Protection Agency (USEPA) Method 8260B performed in an on-site mobile laboratory equipped 
with a gas chromatograph/mass spectrometer (GC/MS). 

Twenty-five of these soil gas semi-permanent probe locations (at both the 5-foot and 1 0-foot depths) were also 
used to assess potential subsurface methane levels and VOC concentrations pursuant to the Santa Fe Springs 
Code of Ordinances, Chapter 117, Section 117.131, Requirement for a Soils Gas Study and following the DTSC 
and RWQCB Active Soil Gas Survey Investigation Advisory. These probes are located in proximity to former 
on-Site oil production wells or provide general coverage across the Site. Six locations are in the West Tank 
Farm, 12 locations are in the Processing Area, and 7 locations are in the East Tank Farm. Two soil gas sampling 
rounds (7 days apart) were performed. Each soil gas sample was analyzed for VOCs using USEPA Method 
8260B, as indicated above, and for methane using a Land Tech Gas Analyzer with a detection limit of less than 
0.1 percent by volume in air. The procedures utilized to collect soil-gas samples for the analysis of VOCs using 
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USEPA Method 8260B and methane gas using a Land Tech Gas Analyzer are discussed in detail in the Site Soil 
Vapor Sampling Standard Operating Procedure included in Appendix H. 

5.4 Soil 

To assess the nature and extent of the on-site impacts of the contaminants of concern, 213 soil borings were 
advanced using a hollow-stem auger rig to a depth of 50 feet bgs. Seven borings were advanced by hand auger 
to depths between 10 and 15 feet bgs in areas inaccessible by the drilling rig. The locations of the soil borings 
are illustrated in Figure 4. Fifty-four borings were advanced in the West Tank Farm, 96 borings in the 
Processing Area, and 70 borings in the East Tank Farm. During boring advancement, soil samples were 
collected to identify the lithologic variation in subsurface material. Soil samples were collected for potential 
laboratory analysis at depths of 2, 5, 10, 15, 20, 30, 40, and 50 feet bgs. Soil was collected in stainless steel 
sample liners for potential P AH, total petroleum hydrocarbon (TPH), metals, PCB, pesticide, pH, and 
hexavalent chromium analysis, and in pre-preserved, pre-measured volatile organic analysis (VOA) vials 
(USEPA Method 5035 preparation) for potential VOC analysis. 

Initially, all 2-foot, 5-foot, and 10-foot samples were analyzed for VOCs (USEPA Method 8260B), PARs 
(USEPA Method 8270C SIMS), and TPH carbon chain speciation (USEPA Method 8015 Modified). Metals 
(USEPA Methods 6010B and 7471A) were initially analyzed on selected 2-foot and 5-foot samples, based on 
past potential use of metals in Site operations, and at a frequency of 10 percent across the Site for general 
characterization, as requested by the RWQCB. PCBs (USEPA Method 8082) were analyzed in selected 2-foot 
and 5-foot samples based on locations of former or existing electrical equipment. Organochlorine pesticides 
(USEPA Method 8081A) were analyzed on selected 2-foot samples collected on the western portion of the Site, 
where agricultural operations may have historically been conducted prior to oil production or refinery 
operations. The analysis of pH (USEPA Method 9045C) was conducted on selected 2-foot samples in the 
former Hydrofluoric Acid Alkylation Unit area. Hexavalent chromium (USEP A Method 7199) was initially 
analyzed on selected 2-foot and 5-foot samples in former or existing cooling tower locations. The pH and 
hexavalent chromium analyses were not originally included in the Additional Site Investigation Workplan 
(Haley & Aldrich, 2005). Deeper samples were selected for analysis based on recommendations by the 
RWQCB due to initial sample concentrations elevated above screening values. The procedures used for the 
installation of soil borings, collection of soil samples, and abandonment of boreholes are discussed in detail in 
the Standard Operating Procedures (SOPs) included in Appendix H. 

Four representative samples of soil types within the upper 5 feet of the Site were tested for various physical 
properties. The physical parameters analyzed included: permeability to air, porosity, volumetric air and water 
content, moisture, hydraulic conductivity, bulk density, grain density, grain size analysis, Atterberg limits, total 
organic carbon (TOC), capillary pressure, and initial/residual pore fluid saturations. 

5.5 Groundwater 
Groundwater monitoring has been performed at the Site, the Lakeland property, the Metropolitan State Hospital 
property, the Bloomfield property, and the Walker property since August of 1986 in order to evaluate chemical 
impacts, contaminant sources, and overall groundwater quality at the Site. The most recent monitoring event 
discussed in this report was conducted between February 13 and 16,2006 in accordance with RWQCB CAO 85-
17. The quarterly groundwater monitoring program consists of 25 wells as described below and shown on 
Figure 2. 

• Nine on-site groundwater monitoring wells; 

• Ten off-site down-gradient groundwater monitoring wells on the former Lakeland property and the 
Metropolitan State Hospital property; 
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• Four off-site groundwater monitoring wells southeast of the Site on the Walker property; and 

• Two on-site deep former water production wells. 

The three Bloomfield property wells (MW-106, MW-107, and MW-203) were not monitored since they were 
abandoned (2 wells) or damaged (1 well) during property redevelopment activities. The wells were re-installed 
after this monitoring event. Monitoring of these wells will be resumed in the following quarters. 

The 25 active wells were gauged to determine groundwater elevation. Of the 25 wells, six (MW-101, MW-103, 
MW-202, MW-501A, MW-601A, and MW-604) were dry and two (EW-1 and MW-600A) contained FPPH 
and, therefore, were not sampled. Two wells (MW -504 and W -3A) were found to contain a sheen during 
purging. Samples were collected from these wells. Groundwater samples were collected from a total of 17 
wells and analyzed for TPH-g by USEPA Preparation Method 5030B and Method 8015M (DHS LUFT), VOCs 
and oxygenates by USEPA Preparation Method 8260B, and hexavalent chromium by USEPA Method 7199. In 
addition, groundwater samples from five of these wells were analyzed for methane, nitrate, sulfate, alkalinity, 
and ferrous iron to evaluate potential for biodegradation of petroleum hydrocarbons in groundwater. 

Water quality parameters including temperature, pH, turbidity, electric conductivity, dissolved oxygen (DO), 
and oxidation-reduction potential (ORP) were measured in the field prior to well sampling. 

Field activities were conducted in accordance with the SOPs prepared for the Site. SOPs for groundwater 
sampling, equipment decontamination, and investigation-derived waste handling and storage are included in 
Appendix H. 

An additional groundwater investigation, consisting of installation and sampling of additional on-site and off
site wells as proposed in the Additional Site Investigation Workplan (Haley & Aldrich, 2005), will be 
implemented in the third and fourth quarter of 2006 and reported in a separate document. 

5.6 Quality Assurance/Quality Control (QAIQC) 
This section presents QNQC requirements for environmental samples that were followed during all project 
analytical activities. The purpose of the QNQC program is to produce data of known quality that satisfy the 
project objectives and that meet or exceed the requirements of the standard methods of analysis. This section 
provides a summary of the field and laboratory procedures that were employed for verifying and maintaining 
performance quality for collection of environmental samples and subsequent chemical analysis. 

5.6.1 Field Equipment Blanks 
A field equipment blank is a sample that is prepared in the field by pouring de-ionized, distilled water into 
sampling equipment that has been cleaned using the equipment decontamination procedures described in the 
SOPs included in Appendix H. The water is then collected and analyzed as a sample. The field equipment 
blank gives an indication of contamination from field procedures (e.g., improperly cleaned sampling equipment, 
cross-contamination). Field equipment blanks were collected at a minimum frequency of at least 5 percent of 
primary field samples and at least one per sampling day per crew when non-dedicated equipment was utilized 
(includes soil and groundwater sampling activities). The field equipment blanks were analyzed using the same 
analyses requested for the associated primary samples collected. 

5.6.2 Trip Blanks 
The primary purpose of trip blanks is to detect potential additional sources of contamination that could 
potentially influence contaminant values reported in field samples, both quantitatively and qualitatively. Trip 
blanks serve as a mechanism of control for sample bottle preparation, blank water quality and sample handling. 
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One trip blank sample accompanied each cooler sent to the laboratory for soil and groundwater sampling 
activities. When no VOCs were analyzed for or detected at the Site, the trip blanks were not analyzed. 

5.6.3 Field Duplicate Samples 
Field duplicate samples were collected and analyzed to evaluate sampling and analytical precision during soil 
vapor and groundwater sampling activities. Field duplicates were collected and analyzed in the same manner as 
the primary samples. Agreement between primary and duplicate sample results is an indication of good 
sampling and analytical precision. Field duplicates were collected at a frequency of at least 10 percent of the 
primary samples collected. The duplicate samples were analyzed for all laboratory analyses requested for the 
primary sample collected. 

5.6.4 Matrix Spike Samples 
Matrix spikes were performed by the analytical laboratory to evaluate the efficiency of the sample extraction 
and analysis procedures, and are necessary because matrix interference (interferences from non-target 
compound in the sample matrix, water or soil) may have a widely varying impact on the accuracy and precision 
of the extraction analysis. A matrix spike may be prepared by the addition of known quantities of target 
compounds to a sample. The sample is then extracted and analyzed. The results of the analysis are compared 
with the known additions and a matrix spike recovery is calculated giving an evaluation of the accuracy of the 
extraction and analysis procedures. For the soil vapor, soil, and groundwater investigations, matrix spike 
recoveries were reviewed to check that they were within acceptable ranges. However, the acceptable ranges 
vary widely with both sample matrix and analytical method. Matrix spikes and matrix spike duplicates were 
analyzed by the laboratory at a frequency of at least 5 percent of the primary field samples. 
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6. Screening Criteria/Sampling Decision Process 

The chemical concentration data collected during the Site investigation must be evaluated against regulatory 
limits in order to delineate the extent of the subsurface impacts. The regulatory limits are chemical-specific and 
are established through a number of regulatory processes for protecting human health and the environment. For 
the former CENCO Site, the primary goal of the investigation was to identify subsurface impacts that are 
potentially harmful to human health and groundwater. 

BBL developed a process in coordination with the lead regulatory agency (RWQCB) to identify the applicable 
limits for the chemicals of concern at the Site. The process involved the following steps: 

1. Identify the chemicals of concern (COCs) based on historical Site use; 
2. Sample and analyze for COCs; 
3. Compare collected data against screening criteria developed by various regulatory agencies; 
4. Recommend additional sampling and analysis where applicable; 
5. Obtain regulatory approval; 
6. Implement additional sampling and analyses; and 
7. Repeat Steps 3 through 6 as necessary. 

The following sections present the process of sampling and analysis and screening criteria used for this Site. 

6.1 Regulatory Screening Criteria 
In order to delineate the extent of subsurface impacts, regulatory screening values from various guidance 
documents were reviewed. The screening values were developed by regulatory agencies to protect human 
health and the environment. The regulatory screening criteria for each chemical in the analytical methods used 
for the Site investigation are included in Appendix I. BBL selected the lowest of the screening values between 
the various references for the Site-specific cleanup screening levels (CSLs). These CSLs were used to 
detennine the areas at the Site requiring remediation. The CSLs for each chemical in the analytical methods are 
listed in Tables 1 through 6. This section provides additional details on the screening criteria. The following 
references were used in the screening process: 

• Los Angeles Regional Water Quality Control Board Interim Site Assessment and Cleanup Guidebook, 
dated May 1996 (RWQCB, 1996); 

• USEPA Region 9 Preliminary Remediation Goals (PRGs), dated October 2004; 

• USEPA Region 9 Soil Screening Levels (SSLs) based on a Dilution Attenuation Factor of 20 (DAF20) 
(USEPA, 2002); 

• Designated Level Methodology (DLM) for Waste Classification and Cleanup Level Determination 
dated June 1989 for metals (California RWQCB, 1989); and 

• California Human Health Screening Levels (CHHSLs) (California Environmental Protection Agency 
[CaVEPA], 2005). 
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6.1.1 RWQCB Interim Site Assessment and Cleanup Guidebook 
This document provides guidance to assess analytical data collected from soil samples obtained from borings 
drilled to investigate the potential impact on groundwater beneath the Site. To aid the public in assessing data 
collected from a release site, the RWQCB developed two screening models. The first screening model 
addresses the release of petroleum hydrocarbons and is summarized in Table 4-1 of the guidance document. 
The second screening model addresses the release of chlorinated VOCs and is summarized in Table 5-1 of the 
guidance document. Both screening models use depth to groundwater and stratigraphic distribution of materials 
to calculate an attenuation factor that is used to estimate the likelihood of a release impacting groundwater and 
thus requiring remediation at the site of interest. In order to develop the screening criteria for the contaminants 
detected in soil during subsurface investigation at CENCO refinery Site, BBL reviewed depth-to-water data 
from monitoring wells screened in the uppermost water-bearing zone (wells from quarterly groundwater 
monitoring program) and reviewed historical groundwater elevations summarized in Appendix G. Depth to 
groundwater at the Site ranges from approximately 80 to 90 feet bgs. Site soils consist mainly of silt. 

6.1.2 Region 9 Preliminary Remediation Goals (PRGs) 
Region 9 PRGs are risk-based tools used for assessing and cleaning up contaminated sites. They combine 
current human health toxicity values with standard exposure factors to estimate contaminant concentrations in 
environmental media (soil, air, and water) that are considered to be health protective of human exposures over a 
lifetime. Chemical concentrations above these levels indicate the need for further evaluation of the potential 
risks that may be posed by site contaminants and do not necessarily trigger a response action. Further 
assessment may consist of additional sampling, investigating ambient levels in the environment, or reassessment 
of the assumptions contained in these screening-level estimates. When considering PRGs as cleanup goals, 
assuming maximum beneficial use of a property (i.e., residential use) is recommended by the USEPA. BBL 
reviewed the available residential PRGs for detected contaminants of concern at the following webpage: 
http://www.epa.gov/region09/waste/sfundlprg/index.html. 

6.1.3 Region 9 Soil Screening Levels (SSLs) Using DAF20 
SSLs were developed assuming a default DAF of 20 to account for natural processes that reduce contaminant 
concentrations in the subsurface. At sites where little or no dilution or attenuation of soil contaminant levels is 
expected, such as sites with shallow water tables, fractured media, karst topography, or source size greater than 
30 acres, a generic DAF value of 1 is used. BBL reviewed the available DAF20 concentrations for detected 
contaminants of concern at the following webpage: http://www.epa.gov/region09/waste/sfundlprg/index.html. 

6.1.4 Designated Level Methodology (DLM) 
BBL reviewed the DLM developed for the Central Region RWQCB. This guidance document addresses the 
potential for a given metal to impact groundwater from a site release. Leachability factors are developed using 
the ratio of total constituent concentration to leachable constituent concentration. For this Site, BBL used the 
conservative 10-fold factor suggested in the guidance document. For each metal detected, the soluble threshold 
limit concentration (STLC) provided in California Code of Regulations (CCR) Title 22, Section 66261.24 was 
multiplied by a factor of ten. The results were compared to the total threshold limit concentration (ITLC) for 
each detected metal. 

6.1.5 California Human Health Screening Levels (CHHSLs) 
The CHHSLs were taken into consideration when determining the screening concentrations of the contaminants 
of concern. The CHHSLs represent concentrations of 54 hazardous chemicals in soil or soil gas that the 
California EPA (Cal/EPA) considers as thresholds for risks to human health. The thresholds of concern used to 
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develop the CHHSLs are an excess lifetime cancer risk of one-in-one-million (1 o-6
) and a hazard quotient of 1.0 

for noncancer health effects. These levels can be used to screen sites for potential human health concerns where 
releases of hazardous chemicals to soils have occurred. Under most circumstances, the presence of a chemical 
in soil or soil gas at concentrations less than the corresponding CHHSL can be assumed to not pose a significant 
health risk to people who live (residential CHHSLs) or work (commercial/industrial CHHSLs) at the site. 

6.1.6 Alternative Screening Criteria 
Following the review of the data obtained for soil samples collected at 2 and 5 feet bgs, BBL discussed the 
results with the RWQCB representative. This discussion resulted in alternative screening level concentration for 
arsenic of 13 milligrams per kilogram which had previously been accepted for the Bloomfield property, located 
adjacent to the Site (ARCADIS, 2003). An overall analysis of the potential human health effects relating to the 
levels of arsenic at the Site will be provided in a site-specific human health risk assessment following the 
remediation actions proposed in Section 11. 

6.1. 7 RWQCB Guidance 
Throughout the duration of the Site investigation at the CENCO refinery, BBL held periodic meetings with 
representatives of the RWQCB to obtain guidance and recommendations on the soil/soil vapor sampling 
schedule and depth and on the development of the contaminants of concern screening levels. The RWQCB also 
reviewed analytical results as they were generated and provided feedback on data quality in order to adequately 
characterize the extent of soil contamination at the Site. Based on reviews of soil analytical results throughout 
the project, the RWQCB suggested analyses of deeper soil samples. 

6.2 Sampling & Analyses Process 
In order to collect adequate chemical analyses data to characterize the Site, BBL proposed the laboratory 
analysis program depicted in the flow chart shown in Figure 10. This flow diagram outlines the decision 
making process utilized in selecting soil samples to be analyzed for VOCs, TPH, P AHs, metals, PCBs, 
pesticides, pH, and hexavalent chromium. The diagram also specifies when deeper samples should be selected, 
based on a comparison with the chemical-specific CSLs developed by BBL. The analytical methods performed 
in the Site investigation are presented in the following subsections. 

6.2.1 Soil Vapor 
All soil vapor samples collected were analyzed by the following method: 

• VOCs by USEP A Method 8260B. 
Selected soil vapor samples were analyzed for: 

• Methane field measurements using a Land Tech Gas Analyzer. 

6.2.2 Soil 
All soil samples from 2 feet bgs, 5 feet bgs, and 10 feet bgs, along with selected deeper soil samples were 
analyzed by the following methods: 

• VOCs by USEPA Method 8260B with sample preparation by USEPA Method 5035; 

• TPH Extended Carbon Chain by USEPA Method 8015 Modified; and 

• PARs by USEPA Method 8270C SIMS. 

Selected soil samples were analyzed by the following methods: 

• CCR Title 22 metals by USEPA Methods 60IOB and 7471A; 

• Pesticides by USEPA Method 8081A; 
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• PCBs by USEP A Method 8082; 

• Hexavalent chromium by USEPA Method 7199; and 

• pH by USEPA Method 9045C. 

6.2.3 Groundwater 
All groundwater samples for the quarterly monitoring event were analyzed by the following methods: 

• VOCs and oxygenates by USEPA Method 8260B; 

• TPH as gasoline using USEP A Method 8015 Modified; and 

• Hexavalent chromium by USEPA Method 7199. 

Selected groundwater samples were analyzed by the following methods to determine biodegradation potential: 

• Methane by Method RSK-175M; 
• Nitrate (as N) by USEPA Methods 353.3 and 354.1; 
• Sulfate by USEPA Method 375.4; 
• Total Alkalinity (as CaC03) by Method SM 2320B; and 
• Ferrous Iron (Iron II) by Method SM 3500-FeD. 
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7. Soil Vapor Investigation Results 

A summary of the laboratory analytical results for the soil vapor investigation is presented in this section. BBL 
installed 221 soil gas semi-permanent probe locations, each with probes at 2 depths (5 feet bgs and 10 feet bgs), 
across the former refinery on an approximately 100-foot by 100-foot grid spacing to provide appropriate 
coverage across the Site. One round of soil gas sampling was conducted at each depth for the 221 locations. 
Each soil gas sample was analyzed for VOCs by USEPA Method 8260B performed in an on-site mobile 
laboratory. 

Twenty-five of these probe locations at 2 depths (5 feet bgs and 10 feet bgs) were also used to assess potential 
subsurface methane levels and VOC concentrations to fulfill City of Santa Fe Springs requirements. These 
probes are located near former on~site oil production wells or provide general coverage across the Site. Two 
soil gas sampling rounds (7 days apart) were performed. Each soil gas sample was analyzed for VOCs using 
USEPA Method 8260B and for percent methane (by volume) using field equipment (Land Tech Gas Analyzer). 

7.1 VOCs 
A total of 258 soil vapor samples were analyzed from 5 feet bgs and 256 samples were analyzed from 10 feet 
bgs. The sections below summarize the VOC analytical results and areas impacted by VOCs, based on the soil 
vapor investigation. 

7.1.1 Detection Frequency 
The following VOCs were detected in one or more of the 5~foot vapor samples: benzene, toluene, ethylbenzene, 
xylenes (both ortho~ [o-] and para/ meta- [p/m-] xylenes), cis-1,2-dichloroethene (cis-1,2-DCE), trichloroethene 
(TCE), and PCE. The 10-foot vapor samples included the same VOCs as the 5-foot samples, with the addition 
of chloroform and vinyl chloride. 

The p/m-xylene isomer was the most frequently detected VOC and was detected in 39 percent of samples 
collected at 5 feet bgs and in 49 percent of samples taken at 10 feet bgs. The highest p/m~xylene concentrations 
at 5 and 10 feet bgs were 4,800 ).lg/L (V049) and 5,000 ).lg/L (V158), respectively. The next most frequently 
detected VOC for both depths was benzene, which was detected in 25 percent of 5-foot samples and 33 percent 
of 10~foot samples. The highest benzene concentrations at 5 and 10 feet bgs were 490 ).lg/L (V123) and 
1,400 ).lg/L (V123), respectively. Toluene, ethylbenzene, and o-xylenes were all detected at frequencies above 
15 percent in both sample depths. 

Chlorinated VOCs were detected at significantly lower frequencies than other VOCs. In the 5-foot depth 
samples, cis-1,2-DCE was detected in 2 samples (V152 and V160), TCE was detected in 1 sample (V152), and 
PCE was detected in 1 sample (V215). The maximum concentration of any chlorinated solvent at 5 feet bgs was 
4.1 ug/L (cis~1,2-DCE in V152). In the lO~foot depth samples, vinyl chloride was detected in 1 sample (V176), 
cis~1,2-DCE was detected in 3 samples (V150, V151, and V152), TCE was detected in 5 samples (V151, V152, 
V160, and 2 rounds from V176), PCE was detected in 3 samples (V215, and 2 rounds from V176), and 
chloroform was detected in 1 sample at the reporting limit (V215). The maximum concentration of any 
chlorinated solvent at 10 feet bgs was 20 ug/L (cis~1,2-DCE in V152). Summaries of the detection frequency of 
each VOC and the corresponding concentration range for the 5-foot and 10~foot depths are presented in Tables 7 
and 8. Summarized analytical results for VOCs in soil vapor are included as Table 9. 

VOC concentrations were compared to CSLs determined by the lowest of the screening values described in 
Section 6. CHHSLs are the only screening levels for vapor, and the residential land use scenario was selected to 
be conservative. In the 5-foot depth, benzene, toluene, p/m-xylenes, o-xylenes, TCE, and PCE CSLs were 
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exceeded in at least 1 sample. In the 10-foot depth, benzene, toluene, p/m-xylenes, o-xylenes, vinyl chloride, 
cis-1,2-DCE, TCE, and PCE CSLs were exceeded in at least I sample. Laboratory analytical data for soil vapor 
samples is included in Appendix J. 

The results of two rounds of soil vapor sampling conducted at 25 locations for 2 depths (total of 50 probes) for 
City of Santa Fe Springs requirements were compared to see if there were any changes between the 2 sampling 
rounds spaced 7 days apart. Nine out of 25 borings for each depth (total of 18 sample probes) did not have 
VOCs detected during either sampling round. The majority of the samples had similar results for both sampling 
rounds. Four locations had significant changes between the first and second sampling rounds for at least one 
VOC, as described in the table below. 

Location Depth Round 1 VOC Concentration Round 2 VOC Concentration Maximum 
(feet h2s) (micro2rams per liter [u2/L]) (u2/L) Chan2ed VOC 

V121 5 2.5 30 p/m-xylenes ,---------· ·--·---· --
10 2,300 1,400 p/m-xylenes 

-, .. -·- -~ 

V124 10 120 12 benzene 
·--

V176 10 190 350 benzene 
~------~~-1---··- --~ 

plm-xylenes V179 10 990 110 

The above probe locations are in the vicinity of impacts due to releases during Site operations. A comparison of 
the 2 rounds ofVOC results is included in Table 10. 

7 .1.2 Impacted Areas 
In the East Tank Farm, total BTEX isoconcentration contours indicate three main potential source areas: 

• The northern portion of the tank farm in the vicinity of AST #60 108, which contained light catalytic 
gas, and AST #74111, which contained jet fuel, and ASTs #96110 and #96109, which contained crude 
oil; 

• The middle portion of the tank farm in the vicinity of#20094, which contained vacuum gas oil; and 
• The western portion of the tank farm in the vicinity of ASTs #34008, #80071, #5075, and #43009, 

which contained gasoline, and AST #10073, which contained diesel fuel. 

In the Processing Area, total BTEX isoconcentration contours indicate five main potential source areas: 
• The southern boundary of the Site in vicinity of AST #4236, which contained well water, and AST 

#2047, which contained waste crude oil from the crude desalter; 
• The southern boundary of the Site, located behind the administration/engineering office building, south 

of former AST #5516, which contained Fluidized Bed Catalytic Cracking Unit (FCC) decant oil; 
• The vicinity of AST #50 15, which contained black oil (burner fuel), then low sulfur gas oil, and diesel 

fuel in the late 1980s; 
• The western portion of the area at the Crude Unit; and 
• Northwest of the laboratory building, near the Central Wastewater Treatment System. 

In the West Tank Farm, total BTEX isoconcentration contours indicate three main potential source areas: 
• The vicinity of AST #60059, which contained heavy naphtha, AST #40063, which contained diesel fuel, 

and AST #40065, which contained fuel oil or untreated gas oil; 
• North of AST #20092, which contained fuel oil, gas oil, or jet fuel, and AST #10006, which contained 

asphalt and oil waste; and 
• The southwest comer of the tank farm, in the vicinity of ASTs #79022 and #96086, which contained 

crude oil, and former AST #3072, which contained oil recovered from waste water separation. 
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Isoconcentration contour maps of total BTEX concentrations at 5 feet bgs and 10 feet bgs are included as 
Figures 11 and 12. Isoconcentration maps of benzene concentrations at 5 feet bgs and 10 feet bgs are included 
as Figures 13 and 14. Additional isoconcentration maps for toluene, ethylbenzene, p/m~xylenes, and o~xylenes 
at 5 feet bgs and 10 feet bgs are included in Appendix K. 

7.2 Methane 
Twenty~five locations at two depths (5 feet bgs and 10 feet bgs) were sampled for methane in two rounds (7 
days apart) to fulfill City of Santa Fe Springs Fire Department requirements. The majority of the samples had 
similar results for both sampling rounds. Two locations had significant changes between the first and second 
sampling rounds, as described in the table below. 

Location Depth Round 1 Methane Concentration(%) Round 2 Methane Concentration (%) 
(feet bgs) 

V089 10 9.5 89.3 
r--' 

V124 5 0.2 33.6 

Six locations contained highly elevated methane levels (1 location contained methane at 89.3 percent and five 
locations contained methane at 99.9 percent). These locations correspond with the Site area exhibiting the 
highest elevated VOC concentrations due to releases from Site operations. Methane results are included in 
Table 11. 
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B. Soil Investigation Results 

This section provides a summary of the laboratory results for the soil samples collected from the 220 soil 
borings advanced to characterize the Site. The number of soil borings sampled and the corresponding analyses 
are summarized in the table below. Laboratory analytical data reports are attached in Appendix J. 

Analyte Boring_ Count 
VOCs 220 
TPH 220 

PARs 220 
Metals 147 
PCBs 40 

Pesticides 10 
Hexavalent Chromium 9 

The following subsections present the soil investigation results for each of the chemical group or laboratory 
analytical method. 

8.1 TPH Results 
TPH Extended Carbon Chain analysis was conducted to determine the presence of compounds in the C6 to C36 
carbon range. A total of 740 soil samples, collected from 220 soil borings, were analyzed for TPH carbon chain 
lengths C6 to C10, C10 to C22, and C22 to C36. TPH in the C6 to C 10 carbon range was detected in 246 of the 740 
collected samples, amounting to a detection frequency of 33 percent. TPH in the C10 to C22 carbon range was 
detected in 312 of the 740 collected samples, amounting to a detection frequency of 42 percent. TPH in the C22 

to C36 carbon range was detected in 455 of the 740 collected samples, amounting to a detection frequency of61 
percent. 

At the 2-foot, 5-foot, and 10-foot depths, TPH was most frequently detected in the C22 to C36 carbon range. At 
the 15-foot, 20-foot, and 30-foot depths, TPH was most frequently detected in the C10 to C22 carbon range. The 
maximum concentrations of TPH for each depth were also found in the C10 to C22 and C22 to C36 carbon ranges, 
indicative of predominantly heavier hydrocarbon contamination. A summary of the detection frequencies and 
the concentration ranges by depth is presented in Table 12. The tabulated results of the laboratory analyses are 
listed in Table 13. 

TPH concentrations were compared to CSLs determined by the lowest of the regulatory screening values 
described in Section 6. CSLs were exceeded in one or more samples for each of the three carbon chain lengths, 
c6 to Cw, CIO to C22, and c22 to c36· 

8.2 VOC Results 
Samples were collected from 2, 5, and 10 feet bgs at all of the borings for VOC analysis, as well as at deeper 
depths (up to 50 feet bgs) based on results of the upper samples. From the analyte list targeted by USEPA 
Method 8260B, 38 compounds were detected in at least one of the analyzed soil samples. A summary of the 
detection frequency and concentration ranges of the observed VOCs is presented in Table 14. Of the 
compounds analyzed, 1 ,2,4-trimethylbenzene was the most frequently detected and was present in 273 of 793 
samples, a detection frequency of approximately 34%. Second most frequently detected were benzene and total 
xylenes that were each detected in 266 of793 analyzed samples (34%). In addition, 1,2,4-trimethylbenzene was 
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the VOC detected at the highest concentration at the Site where it measured 27,600,000 uglkg at 40 feet bgs in 
soil boring B045. 

VOC concentrations were compared to CSLs determined by the lowest of the screening values described in 
Section 6. CSLs were exceeded in at least one sample for the following VOCs: 1,2,4-trimethylbenzene, 1,3,5-
trimethylbenzene, 1 ,2,4-trichlorobenzene, benzene, toluene, ethyl benzene, total xylenes, MTBE, tertiary butyl 
alcohol (TBA), n-butylbenzene, n-propylbenzene, sec-butyl benzene, isopropyl benzene, PCE, 1,1, 1,2-
tetrachloroethane, and naphthalene. 

The tabulated results of the laboratory analyses are listed in Table 15. Isoconcentration contour maps of 
benzene, naphthalene, and total xylenes are presented in Figures 15 through 23. 

8.3 PAH Results 
Samples were collected from 2, 5, and 10 feet bgs at all of the borings for P AH analysis, as well as at deeper 
depths (up to 40 feet bgs) based on results of the upper samples. A total of 706 samples were analyzed for 
PARs. Of the analyte list targeted by USEPA Method 8270C SIMS, all 16 compounds were detected in at least 
one of the analyzed soil samples (Table 16). The most often detected PARs at the Site were phenanthrene 
(40%), naphthalene (37%), pyrene (37%), and chrysene (35%). Other contaminants of concern present in the 
sampled soil were acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b )fl uoranthene, benzo(g,h,i )perylene, benzo(k)fluoranthene, dibenzo( a,h)anthracene, fluoranthene, 
fluorene, and indeno(l ,2,3-cd)pyrene. The tabulated results of the laboratory analyses are listed in Table 17. 
Isoconcentration contour maps ofbenzo(a)pyrene are presented in Figures 24 through 26. 

P AH concentrations were compared to CSLs determined by the lowest of the screening values described in 
Section 6. CSLs were exceeded in at least 1 sample for the following PAHs: naphthalene, anthracene, 
benzo( a )anthracene, benzo( a )pyrene, benzo(b )fluoranthene, benzo(k)fluoranthene, indeno( 1 ,2,3 -cd)pyrene, 
dibenzo(a,h)anthracene, chrysene, fluorine, and phenanthrene. 

8.4 Metals Results 
Selected soil samples were analyzed for CCR Title 22 metals. A total of 147 soil samples were taken from a 
depth of 2 feet bgs, 59 samples were collected at 5 feet bgs, 7 samples were from 10 feet bgs, 2 samples were 
collected at 15 feet bgs, and one soil sample was taken from 20 feet bgs. With the exception of silver and 
thallium, each of the metals of interest was detected in at least one of the analyzed soil samples. A summary of 
the detection frequency and concentration ranges of the observed metals is presented in Table 18. The tabulated 
results ofthe laboratory analyses are listed in Table 19. 

Metals concentrations were compared to CSLs determined by the lowest of the screening values described in 
Section 6. CSLs were exceeded in at least 1 sample for the following metals: antimony, arsenic, barium, 
chromium, cobalt, copper, lead, and selenium. 

8.5 PCB Results 
A total of 83 soil samples were analyzed for PCBs. Forty samples were collected at 2 feet bgs, 40 samples at 5 
feet bgs, and three samples at 10 feet bgs. PCB-1254 was detected in six of the samples taken from 2 feet bgs, 
in four of the 5-foot samples, and in one of the 10-foot samples. PCB-1260 was observed in four of the soil 
samples taken from 2 feet bgs and in two of the 5-foot samples. A summary of the detection frequency and 
concentration ranges of the observed PCBs is presented in Table 20. The tabulated results of the laboratory 
analyses are listed in Table 21. 
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PCB concentrations were compared to CSLs determined by the lowest of the screening values described in 
Section 6. CSLs were exceeded in at least 1 sample for the following PCBs: PCB-1254 and PCB-1260. 

8.6 Pesticide Results 
Selected soil samples were collected from a depth of 2 feet bgs in ten soil borings to be analyzed for pesticides. 
Chlordane, 4,4-DDD, 4,4-DDE, and 4,4-DDT were the only pesticides observed at concentrations above the 
laboratory detection limit. These compounds were all detected at 2 feet bgs in one soil boring location (B 178). 
A summary of the detection frequency and concentration ranges of the observed pesticides is presented in Table 
22. The tabulated results of the laboratory analyses are listed in Table 23. 

Pesticide concentrations were compared to CSLs determined by the lowest of the screening values described in 
Section 6. CSLs were not exceeded in any samples. 

8.7 Hexavalent Chromium Results 
Selected soil samples were analyzed for hexavalent chromium. A total of 29 soil samples were analyzed and 
hexavalent chromium was present in all but one of these samples. Hexavalent chromium concentrations varied 
between 10 J.!g/kg and 266 J.tg/kg. A summary of the detection frequency and concentration ranges of 
hexavalent chromium is presented in Table 24. The tabulated results of the laboratory analyses are listed in 
Table 25. 

Hexavalent chromium concentrations were compared to CSLs determined by the lowest of the screening values 
described in Section 6. CSLs were not exceeded in any samples. 

8.8 pH Results 
Soils samples were taken from depths of2 feet bgs and 5 feet bgs at 7 soil borings (B101, B013, B104, B105, 
B 117, B 118, and B 119) located in the vicinity of the Hydrogen Fluoride Alkylation Unit for pH measurement to 
assess the impact of the unit operation on the soil underneath. As shown in Table 26, the pH of the soil samples 
was found to be neutral to slightly alkaline and varied between 7.28 and 8.09 pH units. 

8.9 Impacted Areas 
In the East Tank Farm, isoconcentration contours indicate five main potential source areas: 

• The northern portion of the tank farm in the vicinity of AST #60108, which contained light catalytic 
gas, AST #74111 (and the area west of #74111), which contained jet fuel, and AST #96109, which 
contained crude oil; 

• The middle portion of the tank farm in the vicinity of AST #40 106, which contained topped crude oil, 
AST #60107, which contained vacuum gas oil, AST #10024, which contained topped crude oil, and 
later diesel fuel, and former AST #27105, which contained topped crude oil, and later slop oil and waste 
water; 

• The middle portion of the tank farm in the vicinity of #20094, which contained vacuum gas oil; 
• The western portion of the tank farm in the vicinity of ASTs #80071, #5075, and #43009, which 

contained gasoline; and 
• The southern border of the Site between the truck loading area and the Seagraves Storm Water 

Impounding Basin. 

In the Processing Area, isoconcentration contours indicate eight main potential source areas: 
• The southern boundary of the Site in vicinity of AST #4236, which contained well water, and AST 

#2047, which contained diesel fuel in the 1970s, and later waste crude oil from the crude desalter; 
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• The southern portion of the area in the vicinity of AST #50 15, which contained black oil (burner fuel), 
then low sulfur gas oil, and diesel fuel in the late 1980s, former AST #27089, which contained gasoline, 
and later MTBE, and former AST #5516, which contained FCC decant oil; 

• The western portion of the area at the Crude Unit; 
• The middle portion of the area, south of former AST #10051 and AST #10102, which contained treated 

or raw naphtha; 
• The middle portion of the area, between the Carbon Dioxide Plant and Kerosene Hydrotreater Unit; 
• The northwestern portion of the area, near the Carpenter Shed and Insulator Shed; 
• The western comer of the area, in the vicinity of AST #20057, which contained naphtha (before 1983) 

or water, and former AST #2029, which contained decant oil; and 
• The northern boundary of the Site at the pond adjacent to the Reverse Osmosis Water Unit (RO Unit). 

In the West Tank Farm, isoconcentration contours indicate three main potential source areas. 
• The southwestern comer of the Site, in the vicinity of AST #20091, which contained crude oil, and later 

fuel oil and gas oil, and AST #10045, which contained fuel oil, and later waste water, and AST #10046, 
which contained asphalt; 

• The northwest comer of the tank farm, in the vicinity of AST #79022, which contained crude oil until 
1988, then sour water, AST #96086, which contained crude oil, and AST #54039, which crude oil until 
the 1980s, then sour water; and 

• The southern portion of the tank farm, in the vicinity of AST #20092, which contained fuel oil, then gas 
oil, and later jet fuel, AST #10006, which contained asphalt until the earlt 1990s, then waste oil, and 
former AST #3072, which contained oil recovered from oil/water separation. 

The soil vapor sample analytical results correlate well with the soil sample analytical results, and confirm the 
main source areas indicated by the soil investigation. 

Areas with results above CSLs were plotted for each depth up to 20 feet bgs for assessing the extent of the 
impact on shallow soil. These maps are included as Figures 27 through 31. 
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9. Groundwater Monitoring Results 

Seventeen wells were sampled during the first quarter 2006 groundwater monitoring event conducted between 
February 13 and February 16, 2006. All groundwater samples were analyzed for total petroleum TPH-g, VOCs 
and oxygenates, and hexavalent chromium. Additional groundwater samples were collected from five selected 
wells and analyzed for methane, nitrate, sulfate, alkalinity, and ferrous iron to evaluate potential for 
biodegradation of petroleum hydrocarbons in groundwater. 

A relatively steep groundwater gradient of approximately 0.01 feet per foot was observed for this groundwater 
monitoring event, which is consistent with historical gradient data for the Site. Overall, groundwater levels have 
risen by an average of 0.8 feet since the previous quarterly sampling event in October 2005. The groundwater 
elevation contours are shown on Figure 32. 

Measurable FPPH was present in two wells (EW -1 and MW -600A) and a sheen was present during purging of 
two wells (MW-504 and W-3A) within the CENCO monitoring well network. FPPH observed in MW-600A 
may have originated from a source on the CENCO Site; however, FPPH observed in EW -1 likely originated 
from northeast of the Site, based on local groundwater flow direction. The thicknesses detected within these 
wells do not necessarily reflect FPPH thickness in the surrounding aquifer as fluctuations in water level and 
permeability factors can influence FPPH accumulation in monitoring wells. 

Groundwater monitoring results at the Site were generally consistent with historical observations and analyses. 
The number of wells in which FPPH was observed has decreased from six in June 2004, to four in October 
2005, to only two in February 2006, with a sheen on the other two wells which had FPPH the previous quarter. 
TPH-g concentrations declined in several of the sampled wells, namely MW-105, MW-201, MW-204, MW-205, 
MW-607, W-1, and W-8. An increase in TPH-g and MTBE was observed in well MW-502. Benzene levels 
decreased in wells MW-201, MW-204, MW-205, MW-503B, and W-1. 

In general, the leading/downgradient edge of the plume showed a decrease in TPH-g concentrations on the 
southern and southeastern edges of the plume (wells MW-606, MW-607, and W-3A [the previous quarter W-3A 
contained FPPH]). The southwestern edge of the plume showed an increase in TPH-g (wells MW-603 and 
MW-605). The leading edge of the plume showed the same or lower benzene concentrations and similar MTBE 
concentrations on the southern (MW -606), southeastern edges (MW -607 and W -3A), and southwestern edges 
(MW-603 and MW-605) of the plume. Isoconcentration contour maps for TPH-g and benzene are included as 
Figures 33 and 34, respectively. 

Hexavalent chromium was demonstrated to be generally below detection limits and in all cases below California 
maximum contaminant levels during the February 2006 sampling event. 

Intrinsic biodegradation continues to be viable, in at least some areas of the site, based on conditions measured 
in the subsurface. Nitrate, sulfate, ferrous iron, methane, alkalinity, and oxidation-reduction potential indicate 
the potential for intrinsic biodegradation occurring in the vicinity of the site. 
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10. Areas of Concern 

Based on a review of the soil vapor and soil analytical results, several areas of concern were identified for the 
Site. These areas of concern include likely source areas identified by the investigation results and in some cases 
additional assessment is necessary. 

10.1 Potential Source Areas 

Potential source areas of contamination were identified by reviewing isoconcentration contour maps for soil and 
soil vapor within the upper 10 feet, where source areas are most likely to exhibit contamination extending into 
deeper soil. Additionally, previous reports were reviewed for documentation relating to historical releases at the 
Site. The potential source areas are discussed by operational area in the subsections below. 

10.1.1 East Tank Farm 

Based on the soil vapor and soil investigations, the following five main potential sources within the East Tank 
Farm were identified: 

• The northern portion of the tank farm in the vicinity of AST #60 108, which contained light catalytic 
gas, AST #74111 (and the area west of #74111), which contained jet fuel, and ASTs #96109 and 
#96110, which contained crude oil; 

• The middle portion of the tank farm in the vicinity of AST #40 I 06, which contained topped crude oil, 
AST #60107, which contained vacuum gas oil, AST #10024, which contained topped crude oil, and 
later diesel fuel, and former AST #271 05, which contained topped crude oil and later slop oil and waste 
water; 

• The middle portion of the tank farm in the vicinity of#20094, which contained vacuum gas oil; 
• The western portion of the tank farm in the vicinity of ASTs #5075, #34008, #43009, and #80071, 

which contained gasoline, and AST #10073, which contained diesel fuel; and 
• The southern border of the Site between the truck loading area and the Seagraves Storm Water 

Impounding Basin. 

A review of the Environmental Risk Assessment of the Powerine Oil Company in Santa Fe Springs, California, 
by Risk Science International (RSI, 1986) indicated the following releases that may be related to the 
investigation results: 

• An on-site rubbish and crude petroleum disposal area existed east of the cooling towers and west of 
AST #74111. Boring location B068 is located in the vicinity described, and contained elevated TPH 
results. The presence of elevated TPH results (middle carbon range) rather than VOCs in soil is 
indicative of an oil source rather than a lighter carbon range fuel source; and 

• Tank bottom failures occurred in ASTs #40106, which contained topped crude oil, and #27105, which 
contained topped crude oil, and later slop oil and waste water. Elevated TPH results in this area (boring 
locations B058, B048, and B049) may be a result of these failures. The presence of elevated TPH 
results (middle carbon range) rather than VOCs in soil is indicative of an oil source rather than a lighter 
carbon range fuel source. 

1 0.1.2 Processing Area 
Based on the soil vapor and soil investigations, the following eight main potential sources within the Processing 
area were identified: 

• The southern boundary of the Site in vicinity of ASTs #4236, which contained well water, and AST 
#204 7 which contained diesel fuel in the 1970s, and later waste crude oil from the crude desalter; 
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• The southern portion of the area and the area behind the administration/engineering office building in 
the vicinity of AST #5015, which contained black oil (burner fuel), then low sulfur gas oil, and diesel 
fuel in the late 1980s, former AST #27089, which contained gasoline, and later MTBE, and former AST 
#5516, which contained FCC decant oil; 

• The western portion of the area at the Crude Unit; 
• The middle portion of the area, northwest of the laboratory building, near the Central Wastewater 

Treatment System, and south of former ASTs # 10051 and # 10102, which contained treated or raw 
naphtha; 

• The middle portion of the area, between the Carbon Dioxide Plant and Kerosene Hydrotreater Unit; 
• The northwestern portion of the area, near the Carpenter Shed and Insulation Shop; 
• The western comer of the area, in the vicinity of AST #20057, which contained naphtha before 1983, 

and later water, and former AST #2029, which contained decant oil; and 
• The northern boundary of the Site at the boiler blowdown pond adjacent to the Reverse Osmosis Water 

Unit. 

A review of the Environmental Risk Assessment of the Powerine Oil Company in Santa Fe Springs, California, 
by RSI (RSI, 1986) indicated the following release that may be related to the investigation results: 

• A tank bottom failure occurred in AST #27089, containing gasoline, and later MTBE. Elevated VOC 
results in this area (boring locations Bl39, B142, and Bl58) may be a result of this failure. The 
elevated VOCs are more indicative of a lighter carbon chain fuel (such as gasoline) source rather than 
an oil source. 

1 0.1.3 West Tank Farm 

Based on the soil vapor and soil investigations, the following four main potential source areas were identified 
for the West Tank Farm: 

• The southwestern comer ofthe Site, in the vicinity of AST #20091, which contained crude oil, then fuel 
oil, and later gas oil, AST #10045, which contained fuel oil, and later waste water, and AST #10046, 
which contained asphalt; 

• The northwest comer of the tank farm, in the vicinity of AST #79022, which contained crude oil until 
1988, then sour water, AST #96086, which contained crude oil, and AST #54039, which contained 
crude oil until the 1980s, then sour water; 

• The southern portion of the tank farm, in the vicinity of AST #20092, which contained fuel oil, then gas 
oil, and later jet fuel, AST #10006, which asphalt until the early 1990s, then waste oil, and former AST 
#3072, which contained oil recovered from oil/water separation; and 

• The eastern portion of the tank farm, in the vicinity of AST #60059, which contained heavy naphtha, 
AST #40063, which contained diesel fuel, and AST #40065, which contained fuel oil until the mid-
1970s, then treated gas oil. 

A review of the Environmental Risk Assessment of the Powerine Oil Company in Santa Fe Springs, California, 
by RSI (RSI, 1986) indicated the following release that may be related to the investigation results: 

• A tank bottom failure occurred in AST #96086, containing crude oil; and 
• A tank bottom failure occurred in AST #40063, containing diesel fuel. The elevated VOCs found in 

borings B 179 and B 186 are more indicative of a lighter carbon chain fuel (such as diesel) source rather 
than an oil source. 

10.2 Data Gaps 
Based on the results of this additional site investigation, the following data gaps have been identified: 

BLASLAND, BOUCK & LEE, INC. 
8/8/06 an ARCADIS company 10-2 
Ol303294l_CENCO Inv Rpt.doc 



• The investigation was conducted while most ASTs and processing units remained intact and in-place. 
Once the structures are removed, additional investigation will be needed beneath the structures; 

• Prior to initiating remediation, additional sampling may be necessary to better delineate (laterally and 
vertically) the areas of impact for designing an effective and efficient remediation program; 

• The investigation primarily addressed the shallow vadose zone (from ground surface to approximately 
20 feet bgs). The investigation results indicate that the deep vadose zone (greater than 20 feet bgs) is 
impacted, extending to the groundwater table. Further investigation of deep soil is needed to delineate 
the impacts; and 

• Groundwater within deeper (deeper than first-encountered groundwater) water-bearing zones remains a 
data gap. This data gap will be addressed during the upcoming groundwater investigation. Following 
the investigation, a supplemental report will be prepared. 
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11. Conclusions and Recommendations 

For the former CENCO Site, the primary goal of the investigation was to identify subsurface impacts that are 
potentially harmful to human health and groundwater. The investigation was conducted on three subsurface 
zones of the Site: (1) shallow vadose zone, (2) deep vadose zone, and (3) groundwater. The investigation 
focused primarily on the shallow vadose zone soil and soil vapor (from ground surface to approximately 20 feet 
bgs). This shallow zone represents the largest potential impact to human health and Site redevelopment. 
Additionally, the shallow zone can be remediated using different methods (i.e., excavation) than the deeper zone 
and groundwater. The deep vadose zone soil was investigated primarily to target areas with known historical 
accidental hydrocarbon/VOC releases. 

The investigation included an active soil gas survey, consisting of the installation of soil gas semi-permanent 
probes at 221 locations (at 5 feet bgs and 10 feet bgs) on an approximately 1 00-foot by 1 00-foot grid spacing to 
provide appropriate coverage across the Site. Soil vapor samples were analyzed for VOCs and methane (in 
selected locations). Additionally, 220 soil borings were advanced at the Site on the same approximately 100-
foot by 1 00-foot grid spacing. Soil samples were collected at depths of 2, 5, 10, 15, 20, 30, 40, and 50 feet bgs. 
Initially, all 2-foot, 5-foot, and 10-foot samples were analyzed for VOCs, PAHs, and TPH carbon chain 
speciation. Metals, PCBs, organochlorine pesticides, pH, and hexavalent chromium were analyzed on selected 
2-foot and 5-foot samples. Deeper samples were selected for analysis based on recommendations by the 
RWQCB due to concentrations elevated above regulatory screening values. 

The most recent groundwater monitoring event discussed in this report was conducted between February 13 and 
16, 2006. The groundwater samples were collected from 17 wells and analyzed for TPH-g, VOCs, oxygenates, 
and hexavalent chromium. In addition, groundwater samples were collected from five of these wells and 
analyzed for methane, nitrate, sulfate, alkalinity, and ferrous iron to evaluate potential for biodegradation of 
petroleum hydrocarbons in groundwater. 

Results of the investigation and recommendations are discussed in the sections below. 

11.1 Results Summary 
Boring logs from the investigation generally indicate a Site lithology of silts, with a lesser amount of clays from 
ground surface to between approximately 8 feet bgs (in the eastern portion of the Site) to 38 feet bgs (in the 
western portion of the Site). Below the silt are interbedded sands and silty sands, with lesser amounts of 
interbedded clayey sands, silts, and clays. In general, the eastern and central portions of the Site contain more 
coarse-grained sediments (sand and gravel) than the western portion of the Site. 

The soil vapor and soil chemical concentration data collected during the Site investigation were evaluated 
against regulatory limits in order to delineate the extent of the subsurface impacts. To delineate the extent of 
subsurface impacts, regulatory screening values from various guidance documents were reviewed. These 
screening criteria are chemical-specific and were developed by regulatory agencies to protect human health and 
the environment. BBL selected the lowest of the screening criteria between the various references for the Site
specific CSLs. These CSLs were used to determine the areas at the Site requiring remediation. Chemicals 
exceeding the CSLs are listed below. 
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Total Petroleum Hydrocarbons Polynuclear Aromatic Hydrocarbons 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Volatile Organic Compounds Benzo(k)fluoranthene 

1, 1,1 ,2-Tetrachloroethane Chrysene 
1 ,2,4-Trichlorobenzene Dibenzo( a,h)anthracene 
1 ,2,4-Trimethylbenzene Fluorene 
1 ,3,5-Trimethylbenzene Indeno( 1 ,2,3 -cd)pyrene 

Benzene Naphthalene 
n-Butylbenzene Phenanthrene 

sec-Butylbenzene 
cis-1 ,2-Dichloroethene ( cis-1 ,2-DCE) Metals 

Ethyl benzene Antimony 
Isopropyl benzene Arsenic 

Methyl tertiary butyl ether (MTBE) Barium 
Naphthalene Chromium 

n-Propylbenzene Cobalt 
Tertiary butyl alcohol (TBA) Copper 

Tetrachloroethene (PCE) Lead 
Trichloroethene.(TCE) Selenium 

Toluene 
Vinyl chloride Polychlorinated Biphenyls 

a-Xylene PCB-1254 
p/m-Xylene PCB-1250 

Hexavalent chromium did not exceed the CSL in any samples. Additionally, there were no pesticides that 
exceeded the CSLs in any samples. 

Petroleum products produced at the refinery are a mixture of many chemicals. Common chemicals in petroleum 
hydrocarbons that were detected during the Site investigation at concentrations above CSLs include: benzene, 
toluene, ethylbenzene, xylenes, MTBE, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, sec-butylbenzene, n
propylbenzene, fluorene, and naphthalene. Each chemical behaves differently in response to time of release, 
weathering and degradation processes over time, with some chemicals being relatively undegradable (e.g., a
xylene, m-xylene, and ethylbenzene) or relatively degradable (e.g., p-xylene, toluene, naphthalene, and 
benzene). This may result in some chemicals being more frequently detected. 

11.2 Additional Site Investigation 
Based on the results of this additional site investigation, the following data gaps have been identified: 

• The investigation was conducted while most ASTs and processing units remained intact and in-place. 
Once the structures are removed, additional investigation will be needed beneath the structures; 

• Prior to initiating remediation, additional sampling may be necessary to better define (laterally and 
vertically) the areas of impact for designing an effective and efficient remediation program; 

• The investigation primarily addressed the shallow vadose zone (from ground surface to approximately 
20 feet bgs). The investigation results indicate that the deep vadose zone (deeper than 20 feet bgs) is 
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impacted, extending to the groundwater table, confirming that past accidental releases at the site have 
impacted the underlying groundwater. Further deep vadose zone investigation is needed to delineate the 
impacts; 

• Groundwater within deeper (deeper than first-encountered groundwater) water-bearing zones remains a 
data gap. This data gap will be addressed during the upcoming groundwater investigation. Following 
investigation, a supplemental report will be prepared; and 

• A remedial investigation/feasibility study will be necessary following structure removal and 
groundwater investigation to determine the best method for Site remediation. 

11.3 Areas Requiring Remediation 
The Site will require remediation of the shallow vadose zone, deep vadose zone, and groundwater. The 
remediation areas are discussed in the subsections below. 

11.3.1 Shallow Vadose Zone 
The investigation results were screened against the CSLs, and areas above the CSLs were plotted on maps by 
depth. The remediation areas correspond with the source area discussions in Sections 7 and 8. Figures 27 
through 31 show estimated areas of remediation. It should be noted that these areas will be further defined as 
part of a data gap investigation to better delineate vertical and lateral extents of the contamination. The 
following table lists the estimated impacted areas by depth that will require remediation. 

Sample Depth Estimated Depth Estimated Estimated Estimated 
(feet) Area (feee) Range Thickness (feet) Volume (feee) Volume (tons) 

(feet) 
2 762,000 0-3.5 3.5 2,667,000 133,350 
5 575,000 3.5-7.5 4 2,300,000 115,000 
10 699,000 7.5-12.5 5 3,495,000 174,750 
15 793,000 12.5-17.5 5 3,965,000 198,250 
20 833,000 17.5-20 2.5 2,082,500 104,125 

Total: 14,509,500 725,475 
Volume estimate based on approximate weight of I cubtc foot ofs01l = 100 pounds 

The shallow vadose zone is more accessible to equipment and is therefore expected to be remediated using a 
combination of excavation or surgical removal and soil vapor extraction. 

11.3.2 Deep Vadose Zone 
The investigation results indicate that the deep vadose zone (greater than 20 feet bgs) is impacted, extending to 
the groundwater table. Further deep vadose zone investigation is needed to delineate the impacts. This will be 
conducted as part of the data gap investigation. 

11.3.3 Groundwater 
Groundwater within deeper (deeper than first-encountered groundwater) water-bearing zones remains a data 
gap. This data gap will be addressed during the upcoming groundwater investigation. Following the 
investigation, a supplemental report will be prepared. 

Based on the results of the quarterly groundwater monitoring, groundwater is impacted with petroleum 
hydrocarbons and VOCs. FPPH was present intermittently in several wells within the CENCO monitoring well 
network. FPPH removal actions will be necessary for the Site. Additional remedial actions will be discussed in 

\.,... the groundwater supplemental report following the groundwater investigation. 
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NOTES: 
ID- Identification 
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ID- Identification 
bgs - Below ground surface 
mg/kg - Milligrams per kilogram 
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NOTES: 
bgs - Below ground surface 
J.tg/kg - Micrograms per kilogram 
%-Percent 
c- Cis 
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o- Ortho 
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NOTES: 
10 - ldenlification 
bgs - Below ground surtace 
VOCs - Volalile organic compounds 
~glkg - Micrograms per kilogram 
ND(5. 0) - Analyte nol detected at 
J - Analyte estimated concentration beiD'N 
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NOTES: 
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NOTES: 
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NOTES: 
10 • Identification 
bgs - Below ground surface 
VOCs - Volatile organic compounds 
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NOTES: 
JD- identification 
bgs- Below ground surface 
VOCs - Volatile organic compounds 
~g/kg- Micrograms per Kilogram 
ND(5.0)- Analyte not detected at 
J • Ana lyle estimated concentrntion below 
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m·Meta 
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ID- ldenM~cation 

bgs ~ Be!ow ground surface 
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NOTES: 
10 - Identification 
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NOTES: 
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TABLE15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 

Page 14 of so 

r 
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NOTES: 
~D ~ Identification 
bgs - Below ground surface 
VOCs - Volalile organic compounds 
~g/kg -Micrograms per kilogram 
N0(5.0)- Analyte not detected at 
J - Ana~y1e estimated concentration below 
c- Cis 
m-Meta 
n. Norma~ 
o -Ortho 
p- Para 
sec - Secondary 
t- Trans 
tert- Tert!ary 

Table 15.Soil_ VOCs.xls 

( 
TABLE 15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 15 of 50 
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NOTES: 
10 - ldenofication 
bgs - Below ground surface 
VDCs - Volatile organic compounds 
~glkg- Micrograms per kilogram 
ND(5.0)- Analyte nol detected at 
J - Analyte estimated concentration below 
c-Cis 
m- Meta 
n- Normal 
o-Ortllo 
p- Para 
sec- Secondary 
I- Trans 
lert- T ert1ary 

Table 15.Soil_ VOCs.xls 

TABLE 1S 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 
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NOTES: 
! D • ldentificatioo 
bgs • Below ground surface 
VOCs • Vojatile organic compounds 
~ glkg - Micrograms per kilogram 
ND(5.0)- Analyte not detected at 
J - Analyte estimated coocentrntion below 
c·Cis 
m- Meta 
n-- Normaj 
o-Ortno 
p- Pam 
sec· Secondary 
1- Trnns 
tert- Tertiary 

Table 1 5.Soil_ VDCs.xls 

TABLE15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 

Page 17 of 50 81412006 



NOTES: 
ID - ldenlificaoon 

bgs - Below ground surface 
VOCs- Volatile organic compounds 
~ glkg - Micrograms per kilogram 
ND{S.O)- Analyte not detected at 

J - Analyte estimated concentratkm below 
c-Cis 
m- Meta 
n -Normal 
o- Ortho 
p- Para 
sec - SeCOfldary 
t- Trans 
ten- Tertiary 

Table 15.Sail_ VOCs.xls 

r 
TABLE 15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 

Page 16 of 50 6/4/2006 



NOTES: 
10- Identification 

bgs - Below ground surface 
VOCs - Volatile organic compounds 
~g/l<g - Micrograms per kilogram 
ND(5.0)- Analyte not detected at 
J - Analyte estimated concentrabon t:lejDYw' 

c- Cis 
m-Meta 
n- Nonnal 
a- Ortho 
p- Para 
sec - Secondary 
t- Trans 
ten- Tertiary 

Table 15.Soil_ VOCs.xts 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 
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NOTES: 
10 - ldenlfficatioo 
bgs - Below ground surface 
VOCs - Volatile organic compounds 
~glkg -Micrograms per kilogram 
ND(5.0) - Analyte not detected al 
J - Analyte estimated concentration below 
c-Cis 
m-Meta 
n- Normal 
o- Drtho 
p- Para 
sec - Secondary 
L- Trans 
tert- Tertiary 

Table 15.Soil_ VOCs.xls 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
10 • ldenlification 
bgs -Below ground surface 
VOCs- Volatile organic compounds 
)Lg/kg • M1crogrnms per kilogram 
ND{5.D) • Analyle not detected at 
J - Analyte estimated concentration below 
e-Gis 
m-Meta 
n -Nom1al 
o- Orttlo 
p ·Para 
sec • Secondary 
t- "Trans 
tert· Tertiary 

Table 15.Soil_ VOCs.xls 

r-
TABLE 15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRlNGS, CA 

Page21 of 50 81412006 
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NOTES: 
10 - Identification 
bgs -Below ground surface 
VOCs- Volatile organic compounds 
~glkg - Micrograms per kilogram 
ND[S.D) - Analyte not detected at 
J - Analyte estimated concentration below 
c-Cis 
m-Meta 
n -Nonnal 
o- Ortho 
p- Para 
sec- Secondary 
t- Trans 
tert- Tertiary 

Table 15.Soil_ VOCs.xls 

TABLE15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFlNERY 

SANTA FE SPRINGS, CA 

Page22 of 50 
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NOTES: 
ID • ldentifica~on 
bgs • Below ground surface 
VOCs ·Volatile organic compounds 
)'g/kg • Micrograms per kilogram 
ND{5"0}. Analyte not detec1ed at 
J - Analyte estimated concentration below 
c-CIS 
m-Meta 
n- Normal 
o · Ortho 
p. Para 
sec - Seconctal)' 
1- Trans 
tert- Tertiary 

Table 15"Soil_ VOCs"xls 

TABLE15 
SUMMARY OF SOIL SAMPLE ANAL YTJCAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
ID - ldenofication 
bgs - Below ground surface 
VOCs - Volatile organic compounds 
~g/l<g - Micrograms per kilogram 
ND(5.0)- Analyte not detected at 
J - Analyte estimated concentration below 
c-Cis 
m-Meta 
11- Nonnal 
o -Ortho 
p- Para 
sec- Secondary 
t- Trans 
tert- Tertiary 

Table 15.Soii_VOCs.xls 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 

Page24of 50 8/412006 
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NOTES: 
fD - Identification 
bgs -Below ground surface 
VOCs • VcHatile organic compounds 
~g/l<g - Micrograms per kilogram 
ND(5.0)- Analy!e not detected at 
J - Analyte estimated concentration below 
c- Cis 
m- Mela 
n -Normal 
o-Onno 
p- Para 
sec- Secondary 
1- Trans 
ten- Tertiary 

Table 15.Soil_ VOCs.xls 

TABLE15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, UP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
10- Identification 
bgs- Below ground surtace 
VDCs - Volatile organic compounds 
~g/kg -Micrograms per kilogram 
NO(S.O)- Analyte not detected at 
J ~ Analy1e estimated concentration beiO'N 

c. Cis 
m- Meta 
n-Normal 
o-Orlho 
p-Para 
sec- Secondary 
1- Trans 
tert- Tertiary 

Table 15$oil_ VOCs.xls 

TABLE15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOlA AND ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 
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NOTES: 
10 • Identification 

bgs - Below ground surface 
vocs- Volatile organic compounds 
"glkg- Micrograms per kilogram 
ND(5.0] - Analyte not detected at 
J - Analyte estimated concentration below 
c- Cis 
m -Meta 
n- Nom1a/ 

o- Ortho 
p- Para 
sec - Secondary 
t- Trans 
tert- Tertiary 

Table t5 So<I_VOCs.xls 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLAnLE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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Table 15.Soil_ VOCs.xls 

NOTES: 
JD - ldenofication 
bgs- Below ground surtace 
VOCs - Volatile organic compounds 
~glkg- Micrograms per kilogram 
ND(5.0)- Analyte not detected at 
J - Analyte estimated concentration below 
c-Cis 
m- Meta 
n- Normal 
o -Ortho 
p- Para 
sec - Secondary 
l- Trans 
tert- Tertiary 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLAnLE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 2B of 50 81412006 



NOTES: 
ID - Identification 
bgs -Below ground surface 
VOCs -Volatile organic compounds 
~Qikg - Micrograms per kilogram 
ND(5.0)- Analyte not detected at 
J - Ana~yte estimated concentration below 
c- Cis 
m-Meta 
n -Normal 
o- Ortho 
p- Para 
sec - Secondary 
t- Trans 
tert- Tertiary 

Table 15.Soii_VOCs.xl5 

r 
TABLE15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFlNERY 

SANTA FE SPRINGS, CA 
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NOTES: 
tO - ldenti~cat1on 

bgs - Below grounli surface 
VOCs- Volatile organic compounds 
~glkg - Micrograms per kilogram 
ND(5 0) - Analyte not detected at 
J - Analyte estimated concentratjon beimv 
c-Os 
m- Meta 
n- Normal 
a- Ortho 
p- Para 
sec - Secondary 
t- Trans 
ten-Tertiary 

Table t 5.Soi!_ VOCs.x!s 

TABLE15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
10 - Identification 
bgs- Below ground surtace 
VOCs - Volatile organ1c compounds 
~gl\cg - Micrograms per kilogram 
ND(S 0) - Analyte not detected at 
J - Analyte estimated concentration below 
c- Cis 
m-Meta 
n- Normal 
a- anna 
p- Para 
sec - Secondary 
t ~Trans 
ten- Tertiary 

Table 15.Soil_ VOCs.xls 

r 
TABLE15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO RERNERY 

SANTA FE SPRINGS, CA 
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NOTES: 
fD - ldenMication 

bgs- Below ground surface 
VOCs - Volatile organic compounds 
~glkg - Micrograms per kilogram 
ND(S.O)- Analyte not detected at 
J - Analyte estimated concentration below 
c- Cis 
m- Meta 
n -Normal 
o- Ortho 
p- Para 
sec- Secondary 
t- Trans 
ten- Tertiary 

Table 15 Sail_ VOCs.xls 

TAB!.£15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
10 - ldenlification 
bgs - Below ground surface 
VOCs ~Volatile orgamc compounds 
~g/l<g ·Micrograms per kilogram 
ND(S 0 J · Analyte not detected at 
J - Analyte est1mated concentration IJejow 

c ·Cis 
m- Meta 
n- Normal 
o. Ortho 
p. Para 
sec - Secondary 
I- Trans 
tert- Tertary 

Table 15.Sotl_ VOCs.xls 

TABLE15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA ANO ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 
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NOTES: 
ID- Identification 
bgs - Below ground surface 
VOCs - Volatile organic compounds 
~glkg- Micrograms per kilogram 
ND(5.0)- Ana lyle nol detected al 
J - Analyte estlmated concentration below 
c- Cis 
m- Meta 
n- Normal 
o-Ortno 
p- Para 
sec- Secondary 
t ·Trans 
ten- Tertiary 

Table 1 5.Soil_ VOCs.xls 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
10 • ldenlificatioo 
llgs • Below ground surface 
VOCs • Volatile organic compoonds 
~g/kg. Micrograms per kilogram 
NO(S.O) • Analyte not detected at 
J • Analyte estimated coocentration below 
c ·Cis 
m-Meta 
n ·Normal 
o-Ortho 
p ·Para 
sec· Secondary 
t- Trans 
lert- Tertiary 

Table 15.Soii_V0Cs.xls 

r 
TABLE 15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 
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NOTES: 
I D - I dentiflcation 
bgs • Below ground surface 
VOCs- Volatile organic compounds 
~glkg - Micrograms per kilogram 
ND(S.G)- Analyte not detected at 
J - Analyte es~mated concentration below 
c- Cis 
m·Meta 
n- Normal 
o-Ortho 
p. Para 
sec - Secondary 
t- Trans 
tert- Ternary 

Table 15.Soii_V0Cs.xls 

r 
TABLE15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO RERNERY 

SANTA FE SPRINGS, CA 
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NOTES: 
ID - lden~fication 

bgs - Below ground surface 
VOCs- Volatile orgamc compounds 
IJg/k.Q • Micrograms per kBogram 
ND(S 0) - Ana lyle not detected at 
J - Analyte estimated concentrat,on beiO'II'I 
c- Cis 
m~ Meta 
n- Normal 
a -Ortho 
p- Para 
sec - Secondary 
t- Trans 
tert- Tertiary 

Table 15.Soit_ VOCs xis 

r 
TABLE 15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 
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NOTES: 
10 - Identification 
bgs - Below ground surface 
VOCs -Volatile organic compounds 
~glkg- Micrograms per kilogram 
N0(5"0) - Analyte not delected at 

J - Analyte est~mated concentration be~ow 
c- c~s 

m-Meta 
n- Nonnal 
o-Ortho 
p- Para 
sec - Secondary 
t- Trans 
tert- Tertiary 

Table 15$oii_V0Cs"xls 

TABLE15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 

Page3B of 50 
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NOTES: 
ID • lclentiflcation 
bgs • Beiow ground surtace 
VOCs - Volatile organic compounds 
1-lg/kg - Micrograms per kilogram 
ND[5.0)- Analyte not detecle<l at 
J - Anajyte estimated concentration below 
c- Cis 
m- Meta 
n--NormaJ 
o- Ortho 
p- Para 
sec - Secondary 
1- Trans 
tert- Tertiary 

Table t 5.Soil_ VOCs.xls 

r 
TABLE 15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
1 D- ldf!fltification 
bgs - Below ground surface 
VOCs - Votatile organic compounds 
~glkg - Micrograms per kilogram 
ND(5.0)- Analyte not defected at 
J - Analyte estimated concentration below 
c- Cis 
m- Meta 
n -Normal 
o-Ortho 
p- Para 
sec - Secondary 
t- Trans 
tert- Tertiary 

Table 15.Soii_VOCs.xls 

r 
TABLE15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
10 - Identification 
bgs - Below ground surface 
VOCs - Volatiie organic compounds 
~glkg • Micrograms per kilogram 
N0(5.0) • Analyte not detected at 
J ~ Analyte estmated coocentrat,on belaw 
c- Cis 
m-Meta 
n- Normal 
o. Ortho 
p- Para 
sec - Secondary 
t- Trans 
tert- Tertiary 

Table t5.Soil_ VOCs.KIS 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO RERNERY 

SANTA FE SPRINGS, CA 
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NOTES: 
10 - Identification 

bgs - Below ground surtace 
VOCs - Volatile organic compounds 
~g/kg- Micrograms per kilogram 
ND(5.0)- Analyte not detected at 
J - Analyte estimated concentration below 
c- Cis 
m-Meta 
n.- Nonnaf 
o -Ortho 
p. Para 
sec- Secondary 
t- Trans 
ten- Tertiary 

Table 1 5.Soil_ VOCs.xls 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA ANO ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 
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NOTES: 
ID -Identification 
bgs • Below ground surface 
VOCs. Volatile organic compounds 
f'glkg • Micrograms per kilogram 
ND{5.0} - Analyte not detec1ed at 
J • Analyte estimated concentration below 
C·CJs 
m-Meta 
n- Normal 
o- Ortho 
p. Para 
sec - Secondary 
t- Trans 
tert- Tertiary 

Table 15.Soil_ VOCs.xls 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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Table t5.Soii_V0Csxls 

r 
TABLE 15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 

NOTES: 
ID - Identification 
bgs - Below ground surface 
VOCs -Volatile organic compounds 
~glkg - Micrograms per kiiOQJaiTl 
ND(5.0] - Analyte not detected at 
J - Analyte estimated coocentration below 
c ~Cis 
m- Meta 
n- Normal 
o-Ortllo 
p- Para 
sec - Secondary 
t- Trans 
tert- Tertiary 
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NOTES: 
10- Identification 
bgs- Belo-w ground surface 
VOCs- Volatrle organic compounds 
jJ.g/kg • Micrograms per Kllogram 
N0(5.0)- Analyte not detected at reporting 
limit shown. 

J - Analyte estimated concentration below 
reporting timit 

c- c~s 

m-Me1a 
n -Normal 
o- Ortho 
p- Para 
sec- Secondal)' 
!-Trans 
tert- Tertiary 

Table 15.Soil_ VOCs.xls 

r 
TABLE15 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
VOLA TILE ORGANIC COMPOUNDS 

ISOLA ANO ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
10- Identification 
bgs- Below ground surface 
VOCs- Volame organic compounds 
..-.glkg ~ Micrograms per Idiogram 
ND(S.O)- Analyte net detected at reporting 
limitshcYrTI 

J - Analyte estimated concentration bclow 
reporting limit 

c-Cis 
m-Meta 
n- Nonnal 
o- Ortho 
p- Para 
sec- Secondary 
t- Trans 
tert- Tertiary 

Table 15.Soii_VOCs.xls 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLA llLE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, UP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
ID- Identification 

bgs- Below ground surtace 

VOCs ~Volatile organ~c compounds 
..._g/kg- Micrograms per kilogram 
ND(S.O)- Analyte not detected at reporting 
limit shown 

J - Ana lyle estimated concentration below 
reporting limit 

e-GIS 
m- Meta 
n- Normal 
a- Ortho 
p- Para 
sec- Secondary 
t- Trans 
tert- Tertiary 

Table 15.Soii_VOCs.x!s 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LlP 
FORMER CENCO REANERY 

SANTA FE SPRINGS, CA 
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NOTES: 
I D - lden~fication 

bgs - Below ground surtace-
VOCs - Volatile organ~c compounds 
!J-Qikg - Micrograms per kilogram 
ND(5.0)- Ana!yte not detected at reporting 
limit shown 

J - Analyte estimated concentration below 
rep-orting limit 

c- Cis 
m -Meta 
n- Norma' 
a- Ortho 
p- Para 
sec- Secondary 
t- Trans 
tert- Tertial)l 

Table 15.Soii_VOCs.xls 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANAl. YTICAL RESULTS 

VOLA TILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
ID - Identification 

bgs- Below ground surface 

VOCs- Volatile organic compounds 
j.JQ~g - Micrograms per kilogram 
ND(5.0) - Analyte not detected at reporting 
lim1t shown 

J- Analyte estimated concentration below 
reporting hmit 

c-Cis 
m- Meta 
n- Nom1al 
a -Orttlo 
p- Para 
sec- Secondary 
t- Trans 
tert- Tertiary 

Table 15.Soii_VOCs.xts 

TABLE15 
SUMMARY OF SOIL SAMPLE ANAL YnCAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
ID - ldenti~callon 

bgs- Below ground surface 

VOCs - vo•atile organic compounds 
~g/kg - Micrograms per kilogram 
NO(S.O)- Analyte not deteded at reporting 
!imitsho'Wn 

J- Analyte estimated concentra1ion below 
reporting limit 

c-Cis 
m- Meta 
n- Normal 
o- Ortho 
p- Para 
sec- Secondary 
t- Trans 
ten- Tertiary 

Table 15.Soil_ VOCs.xls 

TABLE 15 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

VOLA TILE ORGANIC COMPOUNDS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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CLE16 
DETECTION FREQUENCY SUMMARY OF POLYNUCLEAR AROMATIC HYDROCARBONS IN SOIL 

Table 16.Detection Summary_PAHs.xls 
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(LE16 

DETECTION FREQUENCY SUMMARY OF POLYNUCLEAR AROMATIC HYDROCARBONS IN SOIL 

Table 16.Detection Summary_PAHs.xls 
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(LE16 
DETECTION FREQUENCY SUMMARY OF POLYNUCLEAR AROMATIC HYDROCARBONS IN SOIL 

Table 16.Detection Summary_PAHs.xls 
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r c·LE16 

DETECTION FREQUENCY SUMMARY OF POLYNUCLEAR AROMATIC HYDROCARBONS IN SOIL 

NOTES: 
bgs- Below ground surface 
llg/kg - Micrograms per kilogram 
%-Percent 

Table 16.Detection Summary_PAHs.xls 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
JD - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
Jlg/kg - Micrograms per kilogram 
ND(1 D) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17 .Soii_PAHs.xls 
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NOTES: 
JD - Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
f.lg/kg - Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
119/kg - Micrograms per kilogram 
ND(1 0) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
).lg/kg- Micrograms per kilogram 
ND(!O) - Analyte not detected at 
reporting limit shown 
J- Analyte estimated concentration 
below reporting limit 

Table 17 .Soii_PAHs.xJs 
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NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
119/kg - Micrograms per kilogram 
ND(1 D) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
J.!g/kg - Micrograms per kilogram 
N D( 1 0) - Ana lyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soil_PAHs.xls 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
)!Q/kg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
JD - Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
)lg/kg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs - Polynudear aromatic 
hydrocarbons 
~g/kg- Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
10 - Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
f!glkg - Micrograms per kilogram 
N D( 1 0) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
f!glkg - Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
lD - Identification 
bgs- Below ground surface 
PAHs- Polynudear aromatic 
hydrocarbons 
J.lQ/kg- Micrograms per kilogram 
ND(1 D)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
1-'g/kg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
11g/kg - Micrograms per kilogram 
ND(1 0) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17 .Soii_PAHs.xls 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs -Polynuclear aromatic 
hydrocarbons 
~Jg/kg - Micrograms per kilogram 
ND(1 D) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
10 - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
).lgfkg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
10 - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
llg/kg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
ID- Identification 
bg$- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
11g/kg - Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
>-Lg/kg - Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 

(dLE17 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 19 of 57 

r 

8/4/2006 



NOTES: 
lD - Identification 
bgs- Below ground surface 
PAHs- Polynudear aromatic 
hydrocarbons 
119/kg - Micrograms per kilogram 
ND(1 D)- Analyte not detected at 
reporting limit shown 

J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
j.J.g/kg - Micrograms per kilogram 
ND(1 0) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
10 - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
J.Lg/kg- Micrograms per kilogram 
ND(1 0) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
lD - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
119/kg - Micrograms per kilogram 
ND(1 D)- Analyte not detected at 
reporting limit shown 

J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xts 
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NOTES: 
10 - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
J.lg/kg - Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table H.Soil_PAHs.xls 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
119/kg- Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
JD - Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
!Jg/kg - Micrograms per kilogram 
ND(1 D)- Analyte not detected at 
reporting limit shown 

J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
10 - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
119/kg- Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
ID -Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
llg/kg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J- Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
flg/kg - Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17 .Soii_PAHs.xls 
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NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs -Polynuclear aromatic 
hydrocarbons 
f!Qikg - Micrograms per kilogram 
ND(1 0) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
llg/kg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
I D - Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
~-tglkg - Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Anatyte estimated concentration 
below reporting limit 

Table 17 .Soii_PAHs.xls 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
~g/kg- Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
10 - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
J.!Q/kg - Micrograms per kilogram 
ND(1 D) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
10 -Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
11g/kg- Micrograms per kilogram 
ND(1 0) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soil_PAHs.xls 
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Table 17.Soii_PAHs.xls 
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J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
10 -Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
].lg/kg- Micrograms per kilogram 
ND(1 0)- Ana lyle not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs- Potynudear aromatic 
hydrocarbons 
llg/kg- Micrograms per kilogram 
ND(10)- Analy1e not detected at 
reporting limit shown 
J - Analy1e estimated concentration 
below reporting limit 
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NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
!lglkg - Micrograms per kilogram 
ND(10}- Analy1e not detected at 
reporting limit shown 
J - Analy1e estimated concentration 
below reporting limit 
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NOTES: 
I D - Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
j.lg/kg - Micrograms per kilogram 
ND(1 D) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
lD - Identification 
bgs- Below ground surface 
PAHs - Polynuclear aromatic 
hydrocarbons 
~g/kg- Micrograms per kilogram 
ND(10}- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
1D - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
11g/kg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 

J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
I D - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
f!Qikg - Micrograms per kilogram 
ND(10}- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 
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NOTES: 
JD - Identification 
bgs- Below ground surface 
PAHs - Polynudear aromatic 
hydrocarbons 
J.lQ/kg - Micrograms per kilogram 
ND(1 0) - Ana!yte not detected at 
reporting limit shown 

J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
)lgfkg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 
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NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs - Polynudear aromatic 
hydrocarbons 
119/kg- Micrograms per kilogram 
ND(1 D) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 

CLE17 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 46 of 57 

r 

8/4/2006 



NOTES: 
I D - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
11g/kg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17 .Soii_PAHs.xls 

r 
TABLE 17 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page47 of 57 

r 

8/4/2006 



NOTES: 
ID- Identification 
bgs- Below ground surface · 
PAHs- Polynuclear aromatic 
hydrocarbons 
J.!glkg - Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soil_PAHs.xls 

,. 
TASLE17 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page48 of 57 

r 

8/4/2006 



NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
~g/kg - Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soi!_PAHs.xls 

r 
TABLE17 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page49 of 57 8/4/2006 



NOTES: 
I D - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
)lgfkg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17 .Soii_PAHs.xls 

(LE17 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 50 of 57 8/4/2006 



NOTES: 
10 - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
~g/kg -Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 

(LE17 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 51 of 57 8/4/2006 



NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
11g/kg - Micrograms per kilogram 
ND(1 0) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 

,. 
TABLE17 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 52 of 57 

r 

8/4/2006 



NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
J.lg/kg - Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 

r 
TA13LE17 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 53 of 57 

r 

B/4/2006 



Table 17 .Soii_PAHs.xls 

TABLE 17 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

NOTES: 
JD - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
f.lg/kg- Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 

J - Analyte estimated concentration 
below reporting limit 

Page 54 of 57 8/4/2006 



NOTES: 
ID - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
).lg/kg - Micrograms per kilogram 
ND(1 0) - Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 

r 
TA~LE17 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 55 of 57 8/4/2006 



r 

NOTES: 
10 - Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
f!Q/kg- Micrograms per kilogram 
ND(10)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 17.Soii_PAHs.xls 

r 
TABLE 17 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 56 of 57 8/4/2006 



Table 17.Soii_PAHs.xls 

r 
TA6LE17 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
POLYNUCLEAR AROMATIC HYDROCARBONS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

NOTES: 
ID- Identification 
bgs- Below ground surface 
PAHs- Polynuclear aromatic 
hydrocarbons 
11g/kg- Micrograms per kilogram 
ND(1 0)- Analyte not detected at 
reporting limit shown 
J- Analyte estimated concentration 
below reporting limit 

Page 57 of 57 8/4/2006 



Table 18.Detection Summary_Metals.xls 

r 
TABLE 18 

DETECTION FREQUENCY SUMMARY OF METALS IN SOIL 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 1 of 3 8/4/2006 



Table 18.Detection Summary_Metals.xls 

,. 
TABLE 18 

DETECTION FREQUENCY SUMMARY OF METALS IN SOIL 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 2 of 3 

r 

8/4/2006 



NOTES: 
bgs - Below ground surface 
mg/kg - Milligrams per kilogram 
%-Percent 

Table 18.Detection Summary_Metals.xls 

r 
TABLE18 

DETECTION FREQUENCY SUMMARY OF METALS IN SOIL 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 3 of 3 8/4/2006 



r 

NOTES: 
lD - Identification 
bgs - Below ground surface 
mg/kg- Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soil_Metals.xls 

r 
TASLE 19 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 1 of 17 8/4/2006 



NOTES: 
10 - Identification 
bgs - Below ground surface 
mg/kg - Milligrams per kilogram 
ND(1}- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

r· 
TABLE19 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 2 of 17 

r 

8/4/2006 



r 

NOTES: 
ID - Identification 
bgs - Below ground surface 
mg/kg - Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

TABLE 19 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 3 of 17 8/4/2006 



r 

NOTES: 
ID -Identification 
bgs- Below ground surface 
mg/kg - Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

r 
TA~LE 19 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 4 of 17 8/4/2006 



NOTES: 
ID- Identification 
bgs- Below ground surface 
mg/kg - Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J- Analyte estimated concentration 
below reporting limit 

Table 19.Soil_Metals.xls 

(' 
TABLE19 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 5 of 17 

r 

8/4/2006 



NOTES: 
ID - Identification 
bgs - Below ground surface 
mg/kg - Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

CLE19 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page6of 17 8/4/2006 



NOTES: 
I D - Identification 
bgs- Below ground surface 
mg/kg - Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

(~LE19 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 7 of 17 

r 

8/4/2006 



NOTES: 
ID - Identification 
bgs - Below ground surface 
mg/kg- Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J - Anafyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

tLE19 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 8 of 17 8/4/2006 



r 

NOTES: 
ID- Identification 
bgs- Below ground surface 
mg/kg - Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J- Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

,. 
TABLE19 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 9 of 17 8/4/2006 

i 

j 



NOTES: 
10 - Identification 
bgs - Below ground surface 
mg/kg- Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

CLE19 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 10 of 17 8/4/2006 



NOTES: 
10 - Identification 
bgs - Below ground surface 
mg/kg- Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

r 
TABLE19 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 11 of 17 

( 

8/4/2006 



NOTES: 
10 - Identification 
bgs -Below ground surface 
mg/kg- Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

(LE19 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 12 of 17 8/4/2006 



NOTES: 
ID- Identification 
bgs- Below ground surface 
mg/kg- Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J- Ana lyle estimated concentration 
below reporting limit 

Table 1 9.Soii_Metals.xls 

r 
TABLE19 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 13 of 17 8/4/2006 



NOTES: 
ID- Identification 
bgs- Below ground surface 
mg/kg- Milligrams per kilogram 
ND(1) -Ana lyle not detected at 
reporting limit shown 
J- Ana lyle estimated concentration 
below reporting limit 

Table 19.Soit_Metals.xls 

CLE19 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 14 of 17 8/4/2006 



NOTES: 
10 - Identification 
bgs- Below ground surface 
mg/kg- Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

r 
TABLE19 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 15 of 17 

r 

8/4/2006 



r 

NOTES: 
I D - Identification 
bgs - Below ground surface 
mg/kg- Milligrams per kilogram 
ND(1)- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

(LE19 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 16 of 17 

r 

8/4/2006 



NOTES: 
ID - Identification 
bgs- Below ground surface 
mg/kg - Milligrams per kilogram 
ND(1}- Analyte not detected at 
reporting limit shown 
J - Analyte estimated concentration 
below reporting limit 

Table 19.Soii_Metals.xls 

r 
TABLE19 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
METALS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 17 of 17 

r 

8/4/2006 



r r 
TABLE 20 

DETECTION FREQUENCY SUMMARY OF POLYCHLORINATED BIPHENYLS IN SOIL 

NOTES: 
bgs - Below ground surface 
mg/kg - Milligrams per kilogram 

Table 20.Detection Summary_PCBs.xls 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 1 of 1 

r 

8/4/2006 



\... 
Table 21.Soil PCBs.xls 

TABLE 21 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

POLYCHLORINATED BIPHENYLS 

B063 

B068 

B070 

B072 

B079 

B084 

8088 

B090 

B091 

B097 

8100 

8101 

B103 

B106 

B107 

B108 

B109 

B111 

B119 

8123 

8137 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 1 of 2 8/4/2006 



\. 

TABLE 21 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

POLYCHLORINATED BIPHENYLS 

8144 

8145 

8146 

8147 

8156 

8158 

8163 

8180 

8190 

8191 

8192 

8194 

8205 

8208 

8210 

8222 

8223 

NOTES: 
ID - Identification 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CA 

bgs - Below ground surface 
mg/kg - Milligrams per kilogram 
ND(0.03) - Analyte not detected at reporting limit shown 

Table 21.Soil PCBs.xls Page 2 of 2 8/4/2006 



r 

NOTES: 
bgs - Below ground surface 
mg/kg - Mllligrams per kilogram 

Table 22.Detection Summary_Pesticides.xls 

r 
TABLE 22 

DETECTION FREQUENCY SUMMARY OF PESTICIDES IN SOIL 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 1 of 1 8/4/2006 



r 

NOTES: 
ID - Identification 
bgs- Below ground surface 
mg/kg - Milligrams per kilogram 
ND(0.005)- Analyte not detected at reporting limit shown 

Table 23.Soii_Pesticides.xls 

TABLE 23 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

PESTICIDES 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 1 of 1 

r 

81412006 



r 
TABLE 24 

DETECTION FREQUENCY SUMMARY OF HEXAVALENT CHROMIUM IN SOIL 

NOTES: 
bgs- Below ground surface 
!lg/kg - Micrograms per kilogram 

Table 24.Detection Summary_Cr6.xls 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 1 of 1 

r 

8/4/2006 



Table 25.Soil Cr6.xls 

TABLE 25 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

HEXAVALENT CHROMIUM 

NOTES: 
ID- Identification 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

bgs - Below ground surface 
1-1g/kg - Micrograms per kilogram 
ND(1 O)- Analyte not detected at reporting limit shown 

Page 1 of 1 8/4/2006 



Table 26.Soil_pH.xls 

TABLE 26 
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

pH 

B103 

8104 

8105 

8117 

8118 

B119 

NOTES: 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

ID - Identification 
bgs - Below ground surface 

Page 1 of 1 8/4/2006 



Figures 

BBL 
~ an ARCADJS company 



~ 

" I~ d~ 
:ilo 
~8 ;..N 
(I)~ 

REFERENCE: BASE MAP USGS 7.5 MIN. QUAD., WHITTIER, CA. 1965, PHOTOREVISED 1981. 

2000' 0 2000' 

Approximate Scale: 1" = 2000' 

Area Location 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SITE LOCATION MAP 

BBL FIGURE 

1 ~~ 

~~~------------------------------------------~----------~--~-A_R_C_A_D_IS_,~_P_•~----------------~ 



0 

FLORENCE AVE. 

LAKELAND RD. 

LEGEND: 

0 MONITORING WELL LOCATION 

GENCO PROPERTY 

FORMER LAKELAND PROPERTY 

METROPOLITAN STATE HOSPITAL 

WALKER PROPERTY BOUNDARY 

0 

LAKELAND PROPERTY 

NOTE: 
1. • WELLS WERE RE-INSTALLED FOLLOWING 

0212006 SAMPLING EVENT 

0 ~~==~-=5~00~~~~1~,000 
" Feet 

GRAPHIC SCALE 

:-------------------•-. 
I EW-1 1 

loW-1 
I 
I 
I 
I 
I 
I 
I 

: i WALKER PROPERTY 
I 

low4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
JOW--lA 
I 
I 

L---------------------

0 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SITE PLAN 

JBJBL 
~MARCADIS"""""' 

FIGURE 

2 



a 

a 
i 

l 
i 
f 
:!! 
§ 

I 

-----, 
I "- ....... __ 

8 
ROTHCHILD'S 

STORM 'NA.TER 
IMPOUND 

LEGEND: 
--- PARCEL DIVISION 

-··- GENCO PROPERTY 

--:2s761 
'. ~' 

--
:2~mi1 ·- ~· 

I 

-- I ~87~ --
PROPANE --

:28811. 
'··' 

0 EAST VoQo.STE ~!.: R 
~ENTSYS•· M 

I 
I 
I 
I 
I 
I 
I 
\I 
I 
I 
II 
I' 
]I 
1: 
I 

-J! 'il 
ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

i O!h I A03URE 

~ • GRAPHIC SCALE """ ARCADIS 

~~dL-------------------------------------------------------------------------"'----------------------------------------~----------~------~~~--------------~ 

0 OPERATIONALAREA ON-SITE REFINERY FACILITY MAP 
FORMER ABOVEGROUND STORAGE TANK LOCATION 

0 EXISTING ABOVEGROUND STORAGE TANK LOCATION 0 150 300 

~:::!i:;;;;;:e::s;;;;;il=::!:=:=:=:=:l Feet 



0 

----, 
\., __ 

0 

f 
~ 

0 
B215 

--r-
1 
I 
I 
I 

o' 
B 6 

I 
I 
I 
I 

. 0 .. ~ fill-""-------:<' 3 

I 

--0 
B199 

0 
B183 

:!;!_ 0 

B1 7 
i 

I 
I 

B~)1/ 
. /0 I 

WESTTANKF M 
I 

84 

_0 
B16_6 B 7 

0 
152 

/ ·o 
B165 

0 
B153 

I 

I 
B 

_.-·~ 
0 

il12~, 
; '"-

l 
I 
I 
I o 
IB217 
I 
I 
I 
I 
I 
I 
I 

)o 
~218 

' 
0 

B219 
o', 

B220 

0 
B21 

I 

I ~ ·~ } 0 

'I II \I _i B204oll' 
I I 10 'I~ --

~01 B202 I 'B2_05 
-'1 I I IJ ~-

1 ! I B203 

I \~ ~ "+ J ! I I I '0 
I 0' J B19S 
1 B196 1 

'I / I 
I I 

I 0 I 1' i' j 0 I ' ~., J I I B185 'I 
1 B1861 o 
L-~7~---~---~---~--~~---

180 

\ ~ -o 
-, B162 

'I 
B/16 

{ 

' 

lo _I ?125 

0 
B1:47 

0 
B136 

0 
B124 , 

I.' I 

'· 

• B161t 
. ·' 

01 
8~4~ 0 

-0 
B145 

0 
B137 

B123 
0 

·B143 

0 
B138 

0 
B122 

I 
I 
I 
I 
I o 
le221 

0 
B142 

0 
B139 

0 
B121 

0 
_0 B223: 0 

1B222 8 9 

o··r· 
B140 

0 
B120 

:e 1 

LAKELAND ROAD 

0 
B009 

0 

1--

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SOIL BORING AND 
CROSS-SECTION LOCATION MAP ~ ~ 

O:or§ 
~~~ 

300 

E:~==~~~~~~=====!Fem 
0 150 

~ '! ~ GRAPHIC SCALE r.o. 

~~bL-------------------------------------------------------------------------------------------------------------------------------~---------_._,_,A_R~CA~DI_s_~~~--------------~ 



0 

0 B-B' C-C' D-D' 
WEST A N ro 0 ()) ()J ['. ill n N 0 ()) ()J ['. ill tD N EAST A' 

LEGEND: ()J ()J ['. ['. ['. ['. ['. ['. ['. ['. ill ill ill ill ill ()J 

0 0 0 0 0 0 0 0 0 0 CL CLAY 
OJ OJ OJ OJ OJ OJ OJ OJ OJ OJ OJ OJ OJ OJ OJ OJ OJ 

150 150 "' SlLT 

sc CLAYEY SAND 

s• SILTY SAND 

-::::? 140 140 -::::? SP-SM SAND 'MTH 10% SILT 
11) 111 
:::;; :::;; SP-SC SAND 'MTH lOX CLAY 
<( <( 

130 130 SP POORLY GRADED SAND 

f- f-
WELL GRADED SAND w w sw 

w w 
LL LL 8-B' CROSS-SECTION INTERSECTION LINE 

120 120 
~ ~ 8073 CONTINUOUSLY CORED SOIL BORING 

LOCATION 

z z 
0 0 A"SL ABOVE MEAN SEA LEVEL 

F 110 110 F 
<( <( 

> > 
w w 
-' 100 

_j 

w 100 w . 
i 90 90 

i 
I 
I 80 80 .• ~ 

rORWERCOICORt:F'IM:RY 

0 ' WIJC~~LSCAIL:I··ur SAI<ITArE:SPf!INC5.CAI.Jf"tli'!PAA 

!!!!i, 
'f 

~ALIC.III.I'.:I"•ICII1 CROSS SECTION A-A' 

!!!!\·i D .. liiOil:a- 15 



NORTH SOUTH 
B B' A-A' 

0 150 "' "' 0 ,.._ ... iO 
,.._ ... ... 150 

N N 0 "' CXl "' "' "' N a; a; a; a; a; a; m m m 

140 140 

~ 
-::::J 130 130 i 

........., 
(/) ML _J 

(/) 
~ ::!: ::!: 
~ <( <( 
~ 

........... ........... 

I- I-~ w 120 120 
~ 

w w w 
m 

LL.. LL.. 

~ z z 
!'; ML 

~ z 
& 

~ 110 CL 110 z 
~ 0 0 

0 I i= i= 
<( <( 
> > w L.U 
_J _J 

~ w 100 100 L.U 

~ 
1 
~ 

~ 
~ 90 90 
~ sw 
~ 

! 
~ 80 80 

b~ LEGEND: SP POORLY GRADED SAND 

tr CL CLAY sw WELL GRADED SAND 

~~ SILT 
ISOLA AND ASSOCIATES, LLP 

~~ 
ML A-A' CROSS-SECTION INTERSECTION LINE FORMER CENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 
~~ sc CLAYEY SAND CONTINUOUSLY CORED SOIL BORING 
~~ 8181 LOCATION 0 10' 20' 

SM SILTY SAND 
~~ 1-- --- I CROSS SECTION B-8' 
~~ ~ SP-SM SAND WITH 107. SILT AMSL ABOVE MEAN SEA LEVEL VERTICAL SCALE: 1" = 10' 

0 ·~ ~ ~0 
SP-SC SAND WITH 107. CLAY 100' 200' IBB~ ~q 0 FIGURE 

~F 1-- ~ I 
6 

~~ 
~ 

HORIZONTAL SCALE: 1" = 100' 
~ .l:j., ARCADIS......, 



0 150 

140 

~ 

i ....-.. 
_J 
(/) 

~ ::F! 

130 

<{ 
......... 

~ I-

~ 
w 
w 

§ u... 
120 

~ z 
~ 

~ 

0 
5 z 
" 0 
~ i= 
~ <{ 

> 

110 

w 
_J 

~ w 
~ 100 
~ 

l 
3 

~ 
~ 90 
~ 

§ 

~ 
" !!! 80 
;\ 

r 
~~ 
i~ 

~~ 
A~ 
-~ 

~.,. 
~ 

~~ ~ 
~~ 
~F 

~ •!> 
~ ~~ 

0 

NORTH SOUTH 
c 

A-A' C' 
"' N "' "' ... "' "' N ::;: N ;:;; 150 0 0 "' "' " " "' ... N 

a; a; 0 0 0 0 0 0 0 0 0 
m m m m m m m m m 

140 

ML 
130 

sc -- 120 -- ML 

110 

----== <. 
~ 100 

SP 

90 

--~----------------------------------------------------------------------------------~---80 
LEGEND: 
CL CLAY 

ML SILT 

sc CLAYEY SAND 

SM SILTY SAND 

SP-SM SAND WITH 10% SILT 

SP-SC SAND WITH 1 0% CLAY 

SP 

SW 

A-A' 

B073 

AMSL 

POORLY GRADED SAND 

WELL GRADED SAND 

CROSS-SECTION INTERSECTION LINE 

CONTINUOUSLY CORED SOIL BORING 
LOCATION 

ABOVE MEAN SEA LEVEL 

0 10' 

'= -VERTICAL SCALE: 1" 

0 100' 
........ -HORIZONTAL SCALE: 1" 

20' 

= 10' 

200' 
I 

= 100' 

ISOLA AND ASSOCIATES, LLCP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

CROSS SECTION C-C' 

JBBL 
~ .. ARCADIS-

....-.. 
_J 
(/) 

::F! 
<{ 

......... 
I-
L..o.J 
w 
u... 

z 

z 
0 
i= 
<{ 

> w 
_J 

w 

FIGURE 

7 



NORTH 
D 

0 ,..... v n 
0> 0> CX) 

0 0 150 0 
m m m 

140 

.......... 
_J 130 
(/') 

~ 
::::IE 
<( 

~ ............ -

I 1-
LU 
LU 

120 
§ ..... 

0 

~ z 
~ z ~ 

i 0 
;:::: 
<( 

110 

> 
LU 

~ 
_J 

~ LU 

~ 
100 

I SM 

~ 
~ 

~ 
90 

! 
" ~ 
~ 

! 
J 
tt~ 
i.1i 

80 
SP LEGEND: 

CL CLAY SW 

ML SILT A-A' 

~! 
A~ 
•6 
~.!' ~ 

~~ ~ 
iJ. • 
~~ 

i ·~ ~;:; 

0 

sc CLAYEY SAND 
B066 

SM SILTY SAND 

AMSL 
SP-SM SAND WITH 107. SILT 

SP-SC SAND WITH 107. CLAY 

A-A' 

0 <0 I{) 0 
I{) CX) <0 I{) 

0 0 0 0 
m m m m 

POORLY GRADED SAND 

WELL GRADED SAND 

CROSS-SECTION INTERSECTION LINE 

CONTINUOUSLY CORED SOIL BORING 
LOCATION 

ABOVE MEAN SEA LEVEL 

n 0 n 
n n 0 0 0 
m m m 

ML & CL 

SP 

0 10' 20' 
1-- ---' 

VERTICAL SCALE: 1" = 10' 
0 100' 200' 
1-- d I 

HORIZONTAL SCALE: 1" = 100' 

ML 

SOUTH 
N 

D' 
0 
0 150 m 

140 

130 

120 

110 

SM 

100 
SM 

90 

80 

ISOLA AND ASSOCIATES, LLCP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

CROSS SECTION D-D' 

JBJBL 
I:I.,ARCADIS..,... 

.......... 
_J 
(/') 

::::IE 
<( 

............ 

1-
LU 
LU ..... 
z 

z 
0 
;:::: 
<( 

> 
LU 
_J 
LU 

FIGURE 

8 



0 

0 g 

j 

I 
I 
t 
1 
! 
i 

i 
i 

0 ~ ~ 
~d 

----, 
I "-...... __ 

I 
I 

I 
I 
I 
I 

I 
I 

- -- T--
1 

0 
V215 

/ 

I 

V~6 
I 
I 
I 

I o ·~ r~~ _ _: ____ -a 3 

l ' 
o/ 

V198 

!\ 
I,' 

\ 

0 
V199 

0 
V183 

,o 
:'{200 

0 
V197 

lo 
V184 

l 
I 
I 
I o 
IV217 
I 
I 

-I 
I 
I 
I 

• V218 
I 

0 
V219 

-.0 
V211 

I •· 

0 
V210 

'I ;'I , / vf04 1 I. t. I' / 0.1 
Sjio1- V202' I -· ·-.1/]05 -

1 r 1- io 
I
I ( • 1 , V203 

1 \1, ml> )\ II 
I \ I 0 , 
I 0' I' V1~5 
1 V196 ·-1- , 

'I / - I 
I I , , 

'0 ' 
V194 _ 

I V185 ' 'I ' l __.0 1( of'.' vts\ 4f)(~. ,: ol 
/ L~F7-4_-f--..:..,.... __ 6,. ___ ~ __ ..:..Yllll __ _ 

0 
V221 

'0 
V209 

0 
, 0 rV223Jo 
tv2~2l 1(119 

l 

.. _, --f 

I \\ 
0 1 I '~ 

; .~ l:tll~l:_.sJ._j' , 1-0 I ·o ~J or ,vps, o I , c\l.r,M, 1 , lvo
1113 

o , v111 
V1W ' ' ' ' j V115 - I ' V112 V108 

;; • f.>~.. -.....)'I I ({f 0 II V1~9 

--0'
V110 ' 

V104 • ..,,,_ , I o J , , 1 •tl , . ~.,, ·,1 1 
0 0 ~ ! J Ol ~,, : 0 V10'1 I I • 0 fiR'\'API v 

V208 V103 0 V105 V106' : II I 'V098 V097 V~6 -

; ;~~1r I • I I , I '1~\. I ivcf99 '': .,~- II J 

t. i • • 1 . ~tti. : }.11.: (.~l: r~~---~-~~·------i~ll i ~! ~~. ! • • ~ 
o ~~voa9 ' ! ,v~o [I o' ,, II J ! ' : o , i~ : l_ ____ ~_l_ __ 

v
193 0 Xt~1 0 

vo?a· ,;: l!;: vja~ '· v~a~ 1 i , ! lt~s J ~ I vo84 '-:
083 

. 'f -Ji
1 

V192 ' V190 ) ' i II I i : ' I II 
,, 0 ) 0 PROCESSING AREA I I fl I I) Ill 

_1 v1~ia V189 V074 _ ! : vcfljl 0 "~' v~o o _0 , 1 

I o ! 1 I 1 voao voa1 (
1 I 

I O\ 
V182 

0 
V180 

I .0 V075 I ' ~; I i ' I ' v 0 I 
I i rV176 V175 . I I . I I II p~~~ 

~~:"'~_:-----~-.--~~~---~~:-----'11~----.JL~~~!+ ___ i~----~~~-----~-----~~~--~~~~6~-"'~JJD 
WEST TANK FARM 

I 
0 

'V169 
0 

V171 

1 • vo1o 1 "- . • ::rrr1 
I 0 - · 1- r--------+V&.H 
I o o v~:l V062 o o oJ o o o I o , /Ill ... 0 

V16_6 
·o 

V167 
.._,• \ 

) V172 V174 VOS1 VOSO VO 9 V058 1,_. V057 vcfss V055 I V054 1 ·I , · I 
' , -I I I '/ I 

.. , :,.,_,.

1

1 , I 1-Jr I 

0 
V153 

0 ,....;~ ...... ---' ,0 
vf& .

0 
v1s2 

, OJ 
V161-

i 

.. 0. 
V1731 

0 
V042 

V150 
0 

0. 
V149 

I : V163 

'"~ I 
V~S<! 

I 

0 
V14 ( 

' l:.. 
·:</!34 I I 

-', 

.. 
0 

V147 

0 i 0 V133 1 V135 
,,, I I 

vr~ 
0 

V128. 1 

0 
~n. 

'I o 
1 ~125 

0 
V155 

0 
V136 

-O' 
.V145 

0 
V137 

or 
V156 

I 

Or 
V14~ 

V123 
0 

0 
V143 

0 
V138 

0 
V122 

0 
V160 

0 
V157 
0 

V158 

'J'~ 

"o 
V142 

0 
V139 

0 
V121 

0 
V1~9 

0 
V141 

0 
V140 

0 
V120 

LAKELAND ROAD 

LEGEND: 

0 SOIL VAPOR SAMPLE LOCATION 

--- PARCEL DIVISION 

-··-, GENCO PROPERTY 

D OPERATIONAL AREAS 

0 
!V041 

'I 

0 
V021 

._o 
.. V010 
I 

FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 

0 
V043 

0 
V023 

0 
V020 

0 
V009 

0 
V044 

--o 
V03,9 

-· V024 

0 
V019 

0 

0 
VQ4~ 

0, 
V038 

0 
V025 

.I' --------rv~r 
ol 0 0 0 ·0 '''/

1
1 

v~k V047 V048 V049 v 0°50 vos1 
9" ' ' \1 

.,o•l· · ' EAST TANK FARM i o\~ 
~o37 o. ~o- -o vo5,2,! 

0
1 ' vcf

36 
~~5 vo34 · V033 V032 

-: 
I 
I 
I 

o! 
V0~6 ' 

0 
V027 

10 

0 'V029 0' 
vo2a vo:lo 

T I 
I I 
J '" '10' 'I, 

V018' V017 I 
I I 

0 
V007 

I 

I 
I 
I 

0, 
V016 

0 
V005 

-ol --

0 150 

0 
V004 

.0 
V014 

0 
yoo3 

o, 
'>1013 

0-
-0 
V001-

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SOIL VAPOR SAMPLE LOCATIONS 

~~~ 
§::I GRAPHIC SCALE '"' 

~~~L-------------------------------------------------------------------------------------------------------------------------------~---------~-~_A_R_CA __ or_s_~~~----------------~ 

300 

I=::E;;;;;Es;;;;;:E=:=:=:=:=::l Feet JBJBL 



"' 'i! 
± ~ 
313 
,j,N 

9~ 
a:"' 
in~ 

ADVANCE SOIL BORINGS 
Each to a depth of 50 feet bgs, in a 1 00-foot by 

1 00-foot grid spacing across the Site. 

COLLECT SOIL SAMPLES 
From each boring at depth 2, 5, 10, 15, 20, 30, 

40, and 50 feet bgs. 

CONDUCT INITIAL ANALYSES 
VOCs: 2-,5-, and 10-foot samples 

TPH Carbon Chain Analysis: 2-, 5-, and 10-foot samples 
PAHs: 2-, 5-, and 10-foot samples 

CCR Title 22 Metals: Selected 2- and 5-foot samples site-wide and at areas identified 
as potentially impacted by metals 

PCBs: Selected 2-, 5-, and 10-foot samples at areas identified as potentially impacted 
by PCBs. 

Organochlorine Pesticides: Selected 2-foot samples randomly located in the western 
portion of the Site where historical row crop cultivation occurred 

Hexavalent Chromium: Selected 2- and 5-foot samples in areas where cooling towers 
were present 

pH: Selected 2- and 5- foot samples from the vicinity of the Hydrogen Fluoride 
Alkalization Unit 

CONDUCT CHEMICAL-SPECIFIC SCREENING 
OF ANALYTICAL RESULTS 

Choosing the most stringent among: USEPAand California PRGs, 
SSLs, CHHSLs, and DLM 

Exceeds Screening Level Does Not Exceed Screening Level 

CONDUCT STEP-DOWN ANALYSES NO FURTHER 
SAMPLING REQUIRED Analyze samples collected at deeper depths as 

necessary to establish vertical delineation 

LEGEND: 
VOCs - Volatile organic compounds 
TPH - Total petroleum hydrocarbons 
PAHs - Polynuclear aromatic hydrocarbons 
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FORMER GENCO REFINERY 
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PCBs - Polychlorinated biphenyls 
PRGs - Preliminary Remediation Goals 
SSLs - Soil Screening Levels 
CHHSLs - California Human Health Screening Levels 
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DLM - Designated Level Methodology BBL FIGURE 

10 ~~ 
;:.::a 
~~L-------------------------------------_.----------~-"'-·A_R_cA_o_ls_ .. _,p_ ... , ______________ ~ 



0 

0 

0 

----, 
I "-...... __ 

~ 

I 
f 
I! 

I 
I 
I 
I 
I 
I 

I 
I 

0 
V1S3 
- <5 

iO 
V184 
/<5 

I o' 
I V1Sk 

I 
0 

VfS1 
6!7 <5 

I 

WEST TANK FARM 
I 

-~0 b. 
· V\66 Vl67' 

( 'C." 5.? ~5 
\ 

<5 
0 

0 
V219 

<5 

01 
V220 

<51 

0 

I 0 
I V122 

I 
I 

II 
II 

I 0 I 
II V221 
·I <5 
•I 
II 

'0 
V209 

<5 

dl 
V206 rs 

0 
V121 / 

0 
ci . v22310 

V2?2i <5 ~119 
<~ j<S, 

0 
V20S 

<5 

.0_ 
V207 

!<Sf 

0 
V103 
~5 

1,-' 
o'---· 

V102 

', <~ 0 
I IVOS9 

t -7~5 
iO __ ' 

voss 
~ [<5 

r
gq ! 

" l Vg4 
I 'f5 

I 
I 
I 

0 

<5 

T L 
I ·-l-0-. 

0/ I ,. IV)16, .0-
V11;7 t ll' _~_5.4 V115 I 

5.21 I , ,~ I : - ) <5 < 
\JRU• ?-.J + -V1Q6 

Ttfj~l I 

17105: 
<5 

Qf. 
- -v~o~~-: 
-V0~1 - I• 

e --1 
~o9o l 

<5 [' 
1-· I 0 I 
1/ j' VQS7 
l I 5 I / I 

- \ I 

PROCESSING A~r 

0 
V075 

<5 

<5 

-0 0 0 
V007 fV010 V009 _ 

..s~ _____ Si._ __ _ 0 ____ _IL1 ____ _ 

1-

0 
'v1i4' · 

<5 

0 
voss-.... 

7.S 

() 
V036 
-s,s 

/ 

0 
V027 
5.6 

0 
V016 

<5 

0 
V005 

<5 

0 
'V113 

<s 

0 
V09S 

0 
vo:is 
s'A 

0 
V015 

<5 

0 

v~:i4. 
<s 

lo 
0 V~259 V02S 
<s: 

,0 
V01~ 

<5 

V004 0 
____________ _::~--- -~003 ~.~ .. ~· LAKELAND ROAD 5.5 l'8 

5:5 

~ LEGEND: 
SOIL VAPOR SAMPLE LOCATIONS (51! bgs) 
TOTAL BTEX CONCENTRATION (ug/L) 

~ 0 5 
• 0 5-10 

<D ~ 0 10-100 
~ " 0 100-1000 

--TOTAL BTEX ISOCONCENTRATION CONTOUR 
- - INFERRED TOTAL BTEX ISOCONCENTRATION CONTOUR 

---PARCEL DIVISION 
V122 LOCATION ID 
54.0 TOTAL BTEX CONCENTRATION (ug/L) 

< NOT DETECTED AT REPORTING LIMIT SHOWN 

-··-·GENCO PROPERTY 

CJ:lPERATIONAL AREAS 
FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 

150 

<5 

·O· 
~of3 · 

<c;s 

0 

<5 

-0 
·,V110 

I <5 

·o 
voor 

i 
r-

ISOLA AND ASSOCIATES. LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS. CALIFORNIA 

SOIL VAPOR CONCENTRATION 
TOTAL BTEX 5FT BGS 

JBJBJL FIGURE ~· .. IIi o >1000 300 
~~ 0 NOTDETECTED e:::::e3E::JC:3E======9Feet 
e!, ~ 0 NOT SAMPLED GRAPHIC SCALE ~" ARCADIS """""' 

hoL-------------------------------------------------------------------------~----~~~~--------
11 



0 

0 

~ 

i 

I 
i 
~ 

! 
i 

----, 
I "-.... __ 

o\ 
V182. 

<5 

c 
V215 
54.2 

j LEGEND: 

~
:.!!. SOIL VAPOR SAMPLE LOCATIONS (10ft bgs) 
~ TOTAL BTEX CONCENTRATION (ug/L) 

0 <5.0 

~ 0 5-10 

I 
I 

,I 
, I 

I o It V221 
I <5 

rl 
I 
I J' 

I v?cl9 
1 s.3 
I 

I 

0 
0 1 V223 0 

'v2i2 <5 ~119 
<5 i<S 

0 
V208 

<5 

0 
V103 
6:8 

--TOTAL BTEX ISOCONCENTRATION CONTOUR 
- - INFERRED TOTAL BTEX ISOCONCENTRATION CONTOUR 

---PARCEL DIVISION 

V122 LOCATION ID 

' 

\I 

0 
V036 

~- < 

'(J,24 

0 
V005 

0 
V113 

..!s 

0 

0 
V084 

<5 

<5 

·o' 
Y05 

-- 5.1 
' 

0 

·o v~1 
v112 v~~8 <S 
5.1 o. 

'O b ~ \V029 
Vb28 <5 

!csl 

O· 
vo:lo 

<ii 
:'1. 

0 
V007 <5 V004 0 

0 ____ ....5._4_ ___ _ 

5 -

-··-GENCO PROPERTY 

c:JoPERATIONALAREAS 

_ ___________ ..:;~--- -~003 

FORMER ABOVEGROUND STORAGE TANK LOCATION 

r, -) EXISTING ABOVEGROUND STORAGE TANK LOCATION 

55 

~: 
!S!: 
<:(I 
Cl _, 
l!i! 
~~ 
0 
0 _, 
II)' 

'-·~-··-··-··-··-

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

~ 0 10-100 

0~ f 0 100-1000 :on o >1ooo 

596 TOTAL BTEX CONCENTRATION (ug/L) 

< NOT DETECTED AT REPORTING LIMIT SHOWN 

SOIL VAPOR CONCENTRATION 
TOTAL BTEX 10FT BGS 

lBlBJL g ~ ~ 0 NOT DETECTED 300 
~ '! ~ 0 NOT SAMPLED I:=::E:3:3==::E:=====I Feet 12 
~~bL-------------------------------------------------------------------------------------------------------------------~G~RA~P~H~IC~S~C~A~LE~---------L--------~~=:M~A~RQW~~~S~~:::_ ______________ __ 

FIGURE 
150 



0 

0 

----, 
I , ...... __ 

LEGEND: 
SOIL VAPOR SAMPLE LOCATIONS (5ft bgs) 
BENZENE CONCENTRATION (ug/L) 

I g :-10 

0' 
V140 

<1 

-~0 
-V021 

<1 <1 

--'0 
V024 
3.1 

0 
V019 

<1 

0 
V025 

! • 

o~"~:-
V018 

<:1 

o Jo o o 

<1 

~--t ---

\\ 

0 
V027 

o: 
vo16. 

<1 

<1 

0 
voos 

<1 

0, 
V015. 

<1 

=---

~0 
p '.V029 

V028 <i 
_.<1 

,0 
,V01~ 

<1 

V~04 0 ,· 
_"_;i_

0
_1_i I v~~----~~~---- o ----~~~---- <1 V003 

-----------------~~ 
LAKELAND ROAD 

--BENZENE ISONCONCENTRATION CONTOUR 
- - INFERRED BENZENE ISONCONCENTRATION CONTOUR 

---PARCEL DIVISION 
V122 LOCATION ID 

<1 

-··-GENCO PROPERTY 

QlPERATIONAL AREAS 

oi 
V030 

c;JI. 
' 

I / 

(:o/ 
~01.3 

<1 

J_ 
i 
i 
: 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

41 BENZENE CONCENTRATION (ug/L) 

< NOT DETECTED AT REPORTING LIMIT SHOWN 

FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 

0 ~ ~ 0 10-100 

:?i§ 0 >100 
I ·g • 0 NOT DETECTED 300 

SOIL VAPOR CONCENTRATION 
BENZENE SFT BGS 

JBJBL ~ ~ i 0 NOT SAMPLED E:;::::E;;;;;;E:~;;::j~~====:::! Feet 

er:: '!i GRAPHic scALE ~ M ARCAms ~ .... 
~~tiL-------------------------------------------------------------------------------------------------------------~~--------------~------------~ 

150 FIGURE 

13 



0 

0 

0 
V21S 
2.S 

<1 

I 
0\ 0 

V182 Vf81 
<1 <'1 

WEST TANK FARM 

..P 
V1p6 

<1 

0 
V16S 

I p. 
V1671 ., 
I 
I 
0 

V1, 
<1 

·'''"~ 

LEGEND: 

Vf 
sl.s 

I I 
I I 

I 0 6 I 0 ~ 
lv211 V21B 1' V219 V220 
I <1 ~1 <1 I I I <1 

/1 I I 

I . o -1 -o o 
I • V212 · I V21/ V2iO ! i~, : 1 ·- ,. <1)\ 

0 
~~<, 

I j; \I V204 I 
I I 10 ,, / <1 d 

c"fo1 v2q2 -1 · ·- _ _v2os · 
1<1 <1 • :: ro <1 - -

,

1

1 // t" V203 

r. ' ) I' / I , , .too1A 1.[4 
! I \" I /0 

I ~ ·I V19S 
I V196 ~I -;, 
I VfBS S:1" I 
I <1 \1 
I ,0 ' 1U.of• 

.l:--f""·%r8tr-'-~·J0 . 

0 
V208 

<1 

0 
V103 

t-
'\ I 

I» J\-l ~0 I 0 . ~tr_l or N1161 o 1 1· ·v·o,,.
4

, , o o v1os v,,, 
' ~ V117 . t1 1r li11s 'I' " 1v11J v112 <l . 
' 0 <11 ' . -, • "-1 I I <1 .:, <1 o. <1 

Vlli4 uReA • • v1os 0 1 I ' &>l ~ 
1 <i '1:)~; 0 <l I v<1;0

1 
~1 ; • 0 vb910 

o ' vios . , 1 v09B 
v1191J -~ , ..,,·;·· 1 '/ o <1 ~~ " I f-1L l 0 I { I V099 ' 

v1o2 · t I .vo,91 I , 1 I o vo93 ivo94 ' l 
'. <j 0 ,. 61 ; ',, .:,;1 I ,,~092 f1 I 1<11. ,.' I 

ll!l 0 
V09S 

<1, 

! 
i 
i 
i 

. i 
: 1) i 
\,_ J' 

de ; ~ .,1 r --~of~ 1

1
1 I 1--~----------o----------l/d.:l_ 

) lv2o.ss9 l/o9o IJ , • I 1<1-' . I • t 
<i I. ' I: ' I : I 

IO IQ ' l ' 0 II 0'' 'I 0 10 L ____ ..!----~ 
·v191 voss ;_i-!v/o~,s1 71

. '· voss 'I 0 vo84 1(0~3 ' . 
-. 0 h . I u ~1! lvoss <1 '<r J 

. i90 / 'l<l '! 

f1 i I ~ PROCESSING AREA lo! 0 ' ~ 0 ; 1 I /)1[; 
;vF vgs -·,: : rl vl:~rl r <,--- ~; <l vg, Ill 0 !, 

V175 ) -<1----, I I I I <1 , lvp,s~, 
-l2.4 0 d 0 . l''•'':'!.) Ot 0 0 0 0 i• <lit 

' viJ73 vot2 vb'i1l 1(" ·'· • . vo69 voss vos1 ·. ,... ~s ·····voss • i /[ t 
-;--"---<1-----<1------~<f[-----o----'-""'"1":.. ----17!"-----~--~.-------:r·~---- --,.;.--
. 1 I -- o - ·vo;o I 1 ' I ~G --- ____ :.Jli:lJ~ 

V062 o o ;_fg vos~.-. vg7 )d_~ /~ 054 , [J/tJJ! 
.!"''-'-'-"'"' ~·"~-- , , ''"'I) ~~ '~~ ·/, ~ ·~~~l_ -~~--l_id_( I 

V • \ "'' , VO jVOS3-\ 

"'t<r 

LAKELAND ROAD 

i 
'o 
V019 

<1 

I 
~A;'. 0 

V038 
4.S 

0 
V02S 

<,1 

o,-
V018 

.~, 

' 

--~-, ' 6 o ;:? 'o <1 •. ., .J'l o ~<1 , 
v 1 V047 V048 1 V049 o VOS1 

1
· , '1• 

: .. ::, <1/ ". 81 <1 I ~ BJ i, <
1' 1 .tr 10, ~ 1 EAST TANK FARM , · d, 

wo<~d~1 .' ,,. ' I I ! ~OS2 
1"'4 <11: o' 0: o- ·o. " <1! 

. ,;::], .I , vgs V03S vo:l4 V033 V032 , 
"'r , -<1, ~<-,.-:, ,<1 <1 -<1 1;: 
l ( 1 ~·;.1 t vg~ 
I I· ,, 0' :.,;_! 

~I
I o o;,vo29' o .• 

VO< 6 .. ' V027 V028 <1 V030 , 
_ ~1 )<1! <Y, 

I 

. I) i 
')O(f1q1 
V017' -~ 

<1 I 

o(, .. 
V016,_ 

<1 

I o 

0 
V01's 

<1 

.h: 
V01f 

<1' 

lb '! 
.voi21! 

:I'd 1! 
\,/1.1! 1 I' I• 
1_[ O,t!l 

:))J)Il vg7 ! v~~s Vg4_ 0 <· _ 
0 ------<.1.----- I ____________ .::L ___ ...;~03-- --- 6·_ 

vo:~ 'I 
_- / I _ ___. : 

<1 5L _ 

__ ,, 
I 

_, 

l--'·-··-··-··-·· 

SOIL VAPOR SAMPLE LOCATIONS (10ft bgs) 
BENZENE CONCENTRATION (ug/L) 

--BENZENE ISDCDNCENTRATIDN CONTOUR _,_GENCO PROPERlY 

c::JoPERATIONAL AREAS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

0 1 
0 1-10 

- - INFERRED BENZENE ISDCDNCENTRATIDN CONTOUR 
---PARCEL DIVISION 
V122 LOCATION ID 

FORMER ABOVEGROUND STORAGE TANK LOCATION 
' ', EXISTING ABOVEGROUND STORAGE TANK LOCATION 

500 BENZENE CONCENTRATION (ug!L) 

SOIL VAPOR CONCENTRATION 
BENZENE 10FT BGS 

0 
~ 0 10-100 

~ li 0 100. 1000 :B;BJL 
~"8 0 >1000 

< NOT DETECTED AT REPORTING LIMIT SHOWN 

AGURE 
:' ~ 0 NOT DETECTED 0 150 300 

~=-·~------------------0--N_D_T-SA_M_P-LE-D------------------------------------------------------------------------~-=-~_=_=_E~=~~~=~~~~~=~=~=~=-=_=_=_=_~_F_~_~~---------~--------~-----------1_4 __ ~ ~ • -, GRAPHIC SCALE """ ARCADIS"""""' 



0 

----, 
I 

~.,......., __ 

0 

I 
I 
I 
I 
I 
I 
I 
I 
1 Ol 
I B1Bi 

<5 

0 
B165 

<5 

B153 

LEGEND: 
SOIL BORING LOCATIONS (2ft bgs) 
BENZENE CONCENTRATION (ug/kg) 

0 0-10 
0 10-100 
0 100-1000 
0 1,000 - 10,000 
0 > 10,000 

0 NOT DECTECTED 

LAKELAND ROAD 

---PARCEL DIVISION 

-··-GENCO PROPERTY 

--BENZENE ISOCONCENTRATION CONTOUR 
- -INFERRED BENZENE ISOCONCENTRATION CONTOUR 

8142 LOCATION ID 
128 BENZENE CONCENTRATION (ug/kg) 

NOT DETECTED AT REPORTING LIMIT SHOWN 

--r-

C}:lPERATIONAL AREAS 

0 
~Q35 

0. 
B015_ 

<5 

FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 

' 1 

_j_ 

<5 <5 

EAST TANK FARM 
o -o_ 

B033 ·B032 
<5 

-0 
B001 

'-··-··-··-··-··-
ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SOIL BORING CONCENTRATION 
BENZENE 2FT BGS 

FIGURE 



0 

0 
~ 

I 
!!' 

I 
f 
i 
f 
:!! 

I 

----, 
\., __ 

-------------~-----1 I 
I I 
I I 
I I 

d I 0 
• B2j6 IB217 

I B~5 <l I <5 

<5-- I I 

I 
/ I I 

0 I "•" ~3 I ... 
fB:~;:------ ·2.1 I 
I I 

I 

·r'-:: B~~-- :s?oo ~1 
<5450 <s'y 1<5 

I-

of -·1 
81'98 •q.:J' 0 I I Y(' 

<S B197 I 

\
\ <Si I 

I - I BIB~ B\86 ' 
I I <5 I ' J-5 ,, ' 

I B~3 ~?84 -k~%rnlf~·'"::J_~ \ ·w: / d -
I

I ,....-<5- --, i <5 ~- <5 

WEST T~r"K ~AR""' 0 
I B~k ,., ! 

b <5 

_o 
B1,66 

<5 

0 
B165 
<~ 

/8181 
<5 

LEGEND: 

0 
B121 

SOIL BORING LOCATIONS (511 bgs) 
BENZENE CONCENTRATION (uglkg) 

---PARCEL DIVISION 

-··- CENCO PROPERTY 

0 
. ci B223 '0 
182?21 <5 ~119 
<~ ' ; <5, 

.j --

o r 1 I \;:: -------~-" 
;~ ffilJ ol_r ,. ~~sf e~-5j.l~~~ re-~'4J:)J. ·o o-- 8~; ·( ~~o-·l 

I ~ ~~~71 -~ I ~5 I <5 I I <5 ~~~3 B~~2B~~8 ' 1 ~-
8164 IANr ~- 8106 0 I ~ 1 r • .:ft'l-~ 8109 ff~ ''':\1~ ) 

(J 0 ""'A, 1. I ,_I I' -'' or: 0 -----~- ----~-
1 <5 lO ,: ' 0 2

1
3 1 810~ I 0 i I 0 <5 0 TM.~ /' ! ll 

0 . 0 ' 'B1 05 ' . 11121 ' ' I B098 ~q97 B09S ' ~ 1 0 
B208 

<5 

f
B207 j 

<51 ' 
I I 

I
' · ' i I [_ B\OO Jj wm~ I 1 <5 1 l 1 r ' [ j 

_ B0,91 _ _ · 1 o B093 B,0941 . l Bo95 
'<5

1 
IJ 052-1 ;; IB092 ' I <5 I<~ 'I 2.3 

B~~3 - JB~g'J 25 or ; \ ~· ·:·)-,. I/Bg9 , 4 ,-r~ -~ <5 Ill 
.B0102() _,; __ I ~~ l-- (;>rl-] () ,- ~.,c_, -----------<>---------..0.-d.-=-~~ ~~ 0 

'-1 jBg9 B090 [ :J (") >"" 1 
1 112 1 • I : 

1 
1 I 1 I ~,o,o <s I j o--' - II L J II I i ~ I l 

b lo -: ' j o I ~ I o lo I ·-----.,_----
s\91 B088. ·--' 'I I B087 ' B086 • i I 0 :I 'B084 BOB3 l n 

0 1<5 '' I <5000 ) ~ I I I l B085 I' <5 I ~5 ' l ·-
B\90 I ~ I ' ll <5 . I 

0 r5l' b PROCESSING AREA Jol 0 I 'o 0 «5 I ' <5 : I) 1/\i 
B189 B074 ! I Bo7j, gp s 0 1 -0 • l 
·s-8- 1 <Soo 0 - • /<51 I ,, 3 <5 --<s- - - ~ ' 1 

0 I B075 ' I • .-{ ' I ' - - ' !I 0 I 
B175 , - .,5- , ; 1 , ~ I i /~EAST TANK FARM 11 Bp,821 

115 0 0 i OJ • odn 0 0 '( I 0 0 II 1<
5

11 

----L-1·-..!l~P----~-----Y~~~---~~\_·_-:_::~-~~:t =---~~---:~~-~-0~'---~~:.--~~,~~~--1!_1 1 

' - ., B070 1 ' ' ', .-' 111"1 1 

o o -o- o-1 . ,--------;--/ Bibl 
0 B063; B

062 0 -Boso Bos~ o o B 560 ~ I o I o , ' <s~ l 
B\74 B058 "' B057 1 L:.... / I BOSS I B054 I I I~ 

<5 ( /.(,;'_\ ~ I --h <1000 '~5 T ,' I <10151 <5 ! ._' il._ I 
• B~3~ ~-- ~ ~(~ \":v .,,.~~ o \ ;V--c, ·_ I o '--~~~~--~f/1 

( 
\ 1 '-302 <S1. II <sao \ <s <s ! 1 \ 

~s04oo2_ -~ ~~.,y..!i--= B~- ~~<57 B048 __ , B049 Boso Bos, . \ ~\ 
\ lL ~,()83 '.0<J1 100'il3o~7 f ,n• • I ! 

1 
~g2 

o o 0 · ~g9 . o, .,.,, cj ~s; o ·o'· B?~ Bg3 Bg2 _; ~sl, 
B1~9 lB04_1 /~ <5: B~~8 '~"I' B036 ~~~ ,<5 <5 <405 ','!I 

-~ rs,,,,~, ~· \' ! ~~ <S (~ B~j 
B\41 0- I /1 0 \1? l --o 0 ~ 0 . 'B029 0 "I~, 

I o·· 
B140 

<5 

B022 1 \ B023 J 1 B024 B025 B_o< 6 B027 B~8 <~ Eiq~o:' I 1 
1
• 

9900 ~ ~390 <,5 I <5 4; ;~5: 

~ ~, ·"' : o 0\ . )0"11·:. 0( o _6 ~~ ! B,r1--~1:
2 : 1 

Bgl B020 B019 B~~8 'BOll l' B016 Bo1'5 .B014, B_OI/ , 1! 

<5 :5, <5 

0 

<5 I <:~5 <5 <5 • ~
5 

J j~~ ,1!~ i~ . 

~-~~_:_:_ ~~---~~~---- o ----~~r ___ d ____ : ____ ~~r~~---~~3-·--:_:.:-o. -~~-_:~~ 1 
LAKELAND ROAD <5 < - ~ __ __ ___ __ _ 

r-
i 
i 
i 
i 
i 
i 
i 

-i 
i 
i 
: 

.. -··-··-··-··-··-

CJoPERATIONAL AREAS 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

0 0-10 --BENZENE ISOCONCENTRATION CONOTUR 

ORMERABOVEGROUND STORAGE TANK LOCATION 
1 ( ., XI STING ABOVEGROUND STORAGE TANK LOCATION 

0 10-100 - - INFERRED BENZENE ISOCONCENTRATION CONOTUR i 
~ ~ 

O:jd 
~~~ 

0 100-1,000 
0 1,000. 10,000 
0 > 10,000 

6139 LOCATION ID 
25 BENZENE CONCENTRATION (ug/kg) 

< NOT DETECTED AT REPORTING LIMIT SHOWN 300 

l=::::!t:;;;;;;e::E;;:3~~~==9 Feet 

SOIL BORING CONCENTRATION 
BENZENE 5FT BGS 

FIGURE 0 150 

ll!-:1 ,... 
li" ~ GRAPHIC SCALE .... '"ARCADIS"""""' 
~~aL-------------------------------------------------------------------------------------------------------~~~~~--------~--------~~~~~~--------------J 

0 NOT DETECTED 16 



0 

0 
~ 
!i 

l 
! 
t 
;@ 

I 
I 

0 ~ ~ 
~=1 
iH~ 
"'~a 

----, 
I ,....., __ 

-------------,---~ 
I I 
I I 
I I 

d I 0 
Bij6 I B217 0 

B215 <f I <s 
I I <5 
I I 

I o . .d I. 
'-82-1-4'-------_llib I I <5 · 1.9 ! 

0 
r . BH!!--
t <225 

b; 
BI,~B 

<5 

0, 
B197 

I 

~~~ 
1<5 
I 
I 
I 
I 
I 
I 
I \\ I BfBS_ 

I 0 IO 
1 B1s3 B184 

1 ,<2soo / <5 r' 
I 1

WEST TANK FARM 
I I '>401<:l \ 

1 B~k 
<5 ' 

p 

0 
B181 

B166 <5 
6.4 

I <5 
1 _o 
L:'"7grnu: 

0 

LEGEND: 

[0 
B218 
11.2 
i 
I 

0 
B219 
1.9 

SOIL BORING LOCATIONS (10ft bgs) 
BENZENE CONCENTRATION (uglkg) 

0 0-10 
0 10-100 
0 100-1,000 
0 1,000. 10,000 
0 > 10,000 

0 NOT DETECTED 

0'1 
B220 

<51 

0 

I 
I 
I 

II 0 
I B221 

1.6 

·c) 
B209 
3.1 

0 
p:B22310 

'B222 <5 il119 
<5 ' : <5 

0 
B208 

<5 

0 
.B20,7 
j <5: 

0 
B103 
7.9 

ol( 
B102 . 

<51 . I o 
') B089 

id.14' 
BOBS 

... -, 

r.' 
0 

~~8'11! .7J 

' 0 
B164 

I <5 
0 ' 

BIOI 
~ ~5 I 

ll Jl 

I' 

o 1o o 

o;. 

uR~;. 

B117· 
kf 

0 
B007 

~12~-'-'- IB~~----~~~-- 0 _____ .::.!L. __ _ 

LAKELAND ROAD <5 

---PARCEL DIVISION c::J:lPERATIONAL AREAS 

-+-
\\ 

6 
B036 

,, '1J,.4, 

0 
8027 

<5 

0\ 
8016, 

<5 

0 
BOOS 

<5 

0. 
BOIS 
1.3 

0 
B004 

-----------~~---

=----

,0 
B014 

<5 

_,_GENCO PROPERTY FORMER ABOVEGROUND STORAGE TANK LOCATION 

--BENZENE ISOCONCENTRATION CONTOUR -, EXISTING ABOVEGROUND STORAGE TANK LOCATION 
- - INFERRED BENZENE ISOCONCENTRATION CONTOUR 
B019 LOCATION ID 
2.7 BENZENE CONCENTRATION (uk/kg) 

< NOT DETECTED AT REPORTING LIMIT SHOWN 300 
l=::::!ii;;a:==:....,;i::==:==:==:==::! Feet 

0 150 

< 

:
i 
i 
i 
i 
i 
i 
i 
: 

---. -~- -

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SOIL BORING CONCENTRATION 
BENZENE 10FT BGS 

RGURE 

17 ~: "R GRAPHIC SCALE ~ ~ ARCADIS """'"' 
~~tiL-------------------------------------------------------------------------------------------------------~~~~~--------~--------------------------------~ 



0 

0 
~ 

i 
I 
i 
~ 

~ 
t 
i 
~ ... 
i 

0 
B215 

0 
B183 
,<200-

6 
B165 
<19 ' 

LEGEND: 

SOIL BORING LOCATIONS (2ft bgs) 
NAPHTHALENE CONCENTRATION (uglkg) 

0 0-10 
0 10-100 

-I 

---PARCEL DIVISION c:::FPERATIONAL AREAS 

-··- CENCO PROPERTY - FORMER ABOVEGROUND STORAGE TANK LOCATION 

--NAPHTHALENE ISOCONCENTRATION CONTOUR 1_ EXISTING ABOVEGROUND STORAGE TANK LOCATION 

- - INFERRED NAPHTHALENE ISOCONCENTRATION CONTOUR 

I 
II 
I 
I 
I 

--' 
LUI 

~! 
"(• 

o' 
gj 
u.: 
:;; 
g 
-J 
CXl 

~J-

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

<D ~ 0 100-1,000 
0 1,000-10,000 

B124 LOCATION ID 
2 NAPHTHALENE CONCENTRATION (ug/kg) 0

~; 

:.Jr§ 
~~~ ~0 

0 > 10,000 < NOT DETECTED AT REPORTING LIMIT SHOWN 

SOIL BORING CONCENTRATION 
NAPHTHALENE - 2FT BGS 

IBIBL 
~ -~ es;;;;;;e::s;;;~~~=====~ Feet 
~ ~"' GRAPHIC SCALE ~" ARCADIS """""' 
~~OL-------------------------------------------------------------------------------------------------------------------------~~~~~~----------L---------------~--~~----------------_J 

0 NOT DETECTED 
0 150 



0 

0 

t-----, 
I , .... __ 

0 
8215 

0 
8183 
·24 

/ 

0, 
8197 
<10, 

! I 

-~ - I - - - I \' ""-~ ! 
I I 0 · I i. 
I 0 ro o', ~I o o. • 8g3 '· g{-.r~- ol ·~~6 I 0 

J8217 8218 8~ 9 1 je221 '8222 4 ~~ 9 '~1° ~10: 9~ 5 I rs~·4' '' il~3 e~2B1os ~~61 -e~o !. I 2.4 1100 <10 ~21~9 ll. <.10 <1'o <10 ~~1t . . • l 35 I J <10 : I 1<1:0 <10 <10 <10 i. 
I 01 ;I ., 0 '"' ~ j I' '' 0 

0 "" ' -~·. 
I b -0 821 'I ~~?; -~ ' OB<~o; B~~ I ·( 'i 1 0 8<~009 0'1 ~;~':"' J .i 
1 8212 8211 I 0 0 0 O " 8105 <iOI 

1 
0 1)097 · 

I 1<10, <10 <10 I 8209 8208 8103 . . <10 •. , 't' 1 ' 8098 <10 8096 '- 1! 
I ': , •... , ) o ~~~ I <100 <10 <)O F~Po1i , Of . , II o <10 •I .. <10 I 
I / 1 \ 8204 Q> I I 8100 ''

1

"' I 8099 
I i 

;:Jio , lo_ l--- /4720 ,?~ I oi j o , ol· . I ' - tjo~J', I ~~l_:.o~~---------o8o9-3 _____ _: __ e..,o.llo\141 _,1!.__1,..1 ~~ ll [) o i 
9201 8202':_1: _<:,Wf-_ ~i320 I B~ 1820,7 "8102' . ' --8091 I I 8095 I i 
~10 <{O --1, glc; <100 -'I <110 I <10 l<Hi ,. C2'5 ' I I 8092 I I <10 1110 I I I <10 I i I i 
1 (( 1 c -- 1 r 1 '- 'I O eo9o·1 1,' (") ('"~ IJ<10 1 

1 
' 1 1 11 " I "" I I ·, 8089 <10' . I l I ' I I i I ' 

1 '\ "'0") , oo __ ... 1,., <20 ] 0 1 - lo' 1 . i 1 
I •• \ I 0 I I .... o:--- II 0 ,b JO_. ' ,. I I 0 -1 "(I 1:1 0 0 ·----------- • I I O' -1 8195 e194 - p193 8191 eoss • r I eqs1· ~08~-' 1 

8084 eos3 U i I · 

I <10 I (' \ IT II J <5 <10 ' PROCE,SSING~"REA II c ; I <10 i 'II 

! e1s~ ~119o~ ~~· -=3'8:- ~~5 ·~ ~~1;d~o e,~2 1156 e~~ f10 • .. • I 51ol , l rlol : .J I ?.~~5 I : : ~~7s <io I Ill I ! j 
1 , • , \ 1 e1s6 o- - ~ e1s9 ,. eo14 • 1 :.~.. 0 on7a o •1 

1 1 1 \ 1 1 l·o I o I '"""'lo "''') Jo o' o 'I" ol- ·o - o o ''Ill' 
8/;~.-·-=---srstr------~"'"'------s:;e;---- 2290- <10 <,1o 0 I • L ~~;(;lr--lil<;~~ <50 eoso 8g1 

1 II· I I, 
' · 1 <10 Gteoo I 8176 o ao15 1 -l II I Oo0 <100 <10 o 1 1 

ol.w,.~S,TT~NKfA~M , o- ,o··,··(o) 10 <~oo o !o1 {':'"~''ol o o ', o o ,.<ioj 1: 
\ I 0 0 ~W; I ll 4 21 I B175 I <10 ' I ...... , ' 80821 I 

8182 / '1•, 817,9' 8178 8177 ~.::..12.EL;_i _____ L_I _ _B073 ____ !!_0t~ ______ 80711 \ ll I,~~ ~06;:t 8p68 8067 .:-... .... 8066 'It "
0 8065 I II I 1

1 

87 - 0 1 , , ,· , , "' • 1'6 204 1 , . 1 <rn '5 _ ""1-----u-----r~ 1:-----roso-----s?se--------·~<m-----._,~r--.!.1-t-H --' . 
~;g~ I ' ' I I ' 0 8070 I \( I , _______ J.J..a.HI lJ.J' 

_o 861. 67 ° 0 ' ~~n .I 0 )! 0 0 8~3 t B<~~2 R~1 e!fo Bgr I n:o ~ 0 0 I 0 I I ~;r~ I ~: 
81p6 -~~~8( '8169 .em _ , 1 em 8174 1 1 

.<10 ' ~ • ··-S.o
1
5; ~g;fi': 8055 1 B054 :1 ( / ~: 

0 

5 ~~1o · _: ' '"'?10 

1

~ (~o3t"'105 ~ ;t~- :;
31 
Y ~1~0~ '~, '""~ '. .~ 0 <ooj) {~~0 · .. :o 3S50" . 

044

" 1_~:~~~-{~3~11 ~· 
8165 e~ ~ • ,\ \ ~~2 .ts~ I ';Jir r' 

0 
<

10 ~~. eo43 8<~ B
3
'7J .B~6- 8047 ei>4s 8g 9 Oao5o 8051 !~

1

~ \1 ~ 

I
" 10

. <10 
8~61 3 ·~ ~~ 13~011, , . . ! ·~ ~160 1 1' w,__ 

98 
.,,, , ... .::.r1• • . ::

1
•
0 

<w, • • 
1 ~ EAST TA~~ FA~~ , 1 dl : ~ 

I, ' ........... ' '"'~?.. r .0 ~0~. : i ' I ,<
10 

> : '8041 ·o IB'd:i7 ' .o· ,' 8052 iii 
' ~ <ic • ~ i ~~5 , o - I 8158 o I o'<10 ID. 8039 ..... ega •. , q <i? o o 8~34 , 8033 Bg2 >29 
I ' .Pq, I / 0 . e<\~: I 25 8159 - ~~c;"o <Hl. 8:5 "'"I• I, _e~3o.6 8~~3o\ i1o <10 -16 •. 1/1 

~ 8~3 a15o "~ 1, ,~~~7~ 0 ·:0 I 
0 

~ ~~ ~:e~~00'·~ \. · • I ... , .. ~"c) 1 eg1 
I '1992 05330 '. :-. 8146 8144 ! o I t''" e~;1 I 'b. .· ID . ·6 o ~~ 0 IB029 d ;h'd 
~~ "'t' -~roo~'QQ'o - . , ·. · · <1'o <1d · 8143 1 0 I eo22 8o eo24 8025 eo 61. 8027 8g 8 as e'9~o; i :I 
~~ 52 I 000 ~2~ ' '' 0 <10 6142 I 232 <10 <1

1 
t 559 · ~.!,9 •1 • :soo """~.!.llz~. 1:· I ,, ... B145 ~ ' <10 lo 

I 8151 0 18710 : 10 t10.2 ,r,;,, 't I . 
· I : 8134 ., ' '< · 1 : ·' '· ( I\ / 80121 

~ 1~ 813,2, , l '< > <10 i 0 • 8~6 d' I 0 B~~ "" I cBg1 BgO 8~9 B~~", )0 ,'>'<ill 8~k, " 8~5. 0 ~~3 i<1b I I 

r 

j_ 

fo
1
;
1 

3 

' ~ I 8:1 IF~ I <1:0 a:1

3

; 82~~3 lr'1:~:l 47 8 ~:~, -''"" <10 <.10 1
8

~1~- I' <10 0 <10 •8~~· <'100 :~~J ~I 
~1.! 1•\ · B128· •.. I 0 o Q 0 

1 
0 o •10 0 o 

1
1 eoo5 o P1o

1
1= 

) 
0\ '432' I' ' ·~-:~J,>·I; . 8007 I <10 )) ! 

-- d - 8129' - 0 - ~-~~.JJ,1~· L__ 8.~~2 I ~:~~ B~~ I i r B~~ B~~ - 0 -- <10 ~9.o - - ---~<~~~ f!~3' 0 Bg1 :/ i 
5.5 ? LAKELAND ROAD <10 "' "'-19· -- --- --

LEGEND: 
SOIL BORING LOCATIONS (Sit bgs) 
NAPHTHALENE CONCENTRATION (uglkg) 

0 0-10 
0 10-100 
0 100-1,000 
0 1,000- 10,000 
0 > 10,000 
0 NOT DETECTED 

---PARCEL DIVISION 

-··- CENCO PROPERTY 
--NAPHTHALENE ISOCONCENTRATION CONTOUR 
- - INFERRED NAPHTHALENE ISOCONCENTRATION CONTOUR 
8140 LOCATION ID 

47 NAPHTHALENE CONCENTRATION (uglkg) 

< NOT DETECTED AT REPORTING LIMIT SHOWN 

c::J:lPERATIONAL AREAS 
. FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 

0 150 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SOIL BORING CONCENTRATION 
NAPHTHALENE- SFT BGS 

BBJL; 



0 

0 

~ 

i 
l 

i 
0~ ~ 

:jd 

----, 
I ,...., __ 

0 
6165 
<10 

'' ,, 

J I 

0 
6113 
'<1'o 

0 
6098 
<10 

0 
B112B108 
<10 <10 

0 

'<10 

0 
B111 
<10: 

I ., 

0 
B1fO 
<10 

B~9 ·f~,. '• 
<10 6 'J 

6096 
<10 

- !' 

i 
i 
i 
i 
i 
i 
i I 'i. 

<10 LAKELAND ROAD <10 - · "-"' - - -'"· __ '--~-------··-··-

LEGEND: 
SOIL BORING LOCATIONS (10ft bgs) 
NAPHTHALENE CONCENTRATION (uglkg) 

0 0-10 
0 10-100 
0 100- 1,000 
0 1,000- 10,000 
0 > 10,000 

0 NOT DETECTED 

---PARCEL DIVISION 

-··-GENCO PROPERTY 

--NAPHTHALENE ISOCONCENTRATION CONTOUR 
- - INFERRED NAPHTHALENE ISOCONCENTRATION CONTOUR 
8020 LOCATION ID 
702 NAPHTHALENE CONCENTRATION (ug/kg) 

< NOT DETECTED AT REPORTING LIMIT SHOWN 

c::JoPERATIONAL AREAS 

FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 

0 150 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SOIL BORING CONCENTRATION 
NAPHTHALENE· 10FT BGS 

~11 
~ i,. GRAPHIC SCALE ~"' ARCADIS "'"''"" 
~-OL-------------------------------------------------------------------------------------------------------------------------------------------------------~-------------------------------------------J 

lBlBL 300 

l::::::5;;;;;;t:=:=:E:====:3 Feet 



0 

0 

I 
I 
I 
I 
I 
I 
I 

l 

-r-
1 
I 
I 
I 

0 B~6 i B215 <f 
, ~5 I 

I ' I 
'-S~J __ ..:_:.. __ JL 
l53\_ <5 

1 ol 
I B182 

LEGEND: 
SOIL BORING LOCATIONS (211 bgs) 
TOTAL XYLENES CONCENTRATION (uglkg) 

0 0-10 
0 10-100 
0 100-1,000 
0 1,000-10,000 
0 10,000- 100,000 
0 > 100,000 

0 NOT DETECTED 

---PARCEL DIVISION 

-··-GENCO PROPERTY 

--TOTAL XYLENES ISOCONCENTRATION CONTOUR 
- - INFERRED TOTAL XYLENES ISOCONCENTRATION CONTOUR 
B021 LOCATION ID 
179 TOTAL XYLENES CONCENTRATION (ug/kg) 

< NOT DETECTED AT REPORTING LIMIT SHOWN 

------ -

c::J::lPERA TIONAL AREAS 
FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 

I 

.----~---

"{, 
.. -.~--·-··-··-··-

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SOIL BORING CONCENTRATION 
TOTAL XYLENES- 2FT BGS 

lBlBL 



0 

0 
g 

l 
I 
·~ 

I 
i 

1-----, 
I ""' .... __ 

/ 

0 
B183 

<5 

_!) 
B1,66 
<~ 

0 
B165 

<5 

'~ ~ LEGEND: 
SOIL BORING LOCATIONS (511 bga) 

li TOTAL XYLENES CONCENTRATION (ug/kg) 

~ 0 0-10 

'? 
LAKELAND ROAD <5 --

---PARCEL DIVISION 

-··-GENCO PROPERTY 

--TOTAL XYLENES ISOCONCENTRATION CONTOUR 

c::J:lPERATIONAL AREAS 
. FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 

! ' 

J_ 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

" 0 10-100 

0~ ~ 0 100-1,000 

::;! li 1 o 1.000-10.000 
g·s:2 o 1o.ooo-1oo.ooo 30o 

- - INFERRED TOTAL XYLENES ISOCONCENTRATION CONTOUR 
8121 LOCATION ID 
103 TOTAL XYLENES CONCENTRATION (uglkg) 

SOIL BORING CONCENTRATION 
TOTAL XYLENES- 5FT BGS 

JBJB]L < NOT DETECTED AT REPORTING LIMIT SHOWN 0 150 

- f~ o > 1oo,ooo E:s;;;;es;;;;;i::~~===3 Feet 
~ ': ~ 0 NOT DETECTED GRAPHIC SCALE ~., ARCADIS'"""'"' 

~jbL-------------------------------------------------------------------------------------------------------------------------~--------------------------------~ 



0 

~ 

I 
:li 

I 
O

m;! 

~=I 
~~~ 

----, 
I "-.... __ 

0 
8215 

<5 

I 
I 

I 
8~6 

<f 
I 
I 

'0 '.. ,d 
'-82-W-------B:i] 3 
! <5 \ '<5 

I 

0\ 
8182 

<5 

? 

0 
8183 

/<2500 ' 

~0 
B1p6 

,,. 1.? 

0 
8165 

_1.7 

LEGEND: 

38 

0 
'8136 
: 3~~ 

I 

0 
81241 

I ri.J 

SOIL BORING LOCATIONS (10ft bgs) 
TOTAL XYLENES CONCENTRATION (uglkg) 

0 0·10 
0 10-100 
0 100-1,000 
0 1,000 - 10,000 
0 10,000. 100,000 
0 > 100,000 

0 NOT DETECTED 

LAKELAND ROAD <5 .s> 

---PARCEL DIVISION 

-··-GENCO PROPERTY 

--TOTAL XYLENES ISOCONCENTRATION CONTOUR 
- - INFERRED TOTAL XYLENES ISOCONCENTRATION CONTOUR 
8020 LOCATION ID 
3280 TOTAL XYLENES CONCENTRATION (ug/kg) 

< NOT DETECTED AT REPORTING LIMIT SHOINN 

QlPERATIONALAREAS 

FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 

0 300 

l::::::::!i::;;;;E:::::::!=oE:=====l Feet 

150 

_9 

! ' 

~-J-
! 
! 
i 
i 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SOIL BORING CONCENTRATION 
TOTAL XYLENES- 10FT BGS 

BB:n:...; 
~:~ 
~~bL--------------------------------------------------------------------------------------------------------------------------G-RA __ P_H-IC_s_c_A_L_E----------~----------~--~_A_R_CA __ DI_s_~--~------------------~ 



0 

0 

i 

----, 
I ,..., __ 

I 
o\ 

B182, 
<10 . 

I ' o' 
s·1;47 
-<~Q ' 

'I 
-0 
B146 
<1'o 

LEGEND: 

SOIL BORING LOCATIONS (2ft bgs) 
BENZO(A)PYRENE CONCENTRATION (ug/kg) 

9 
B159 
.<1'0 

0 
B141 
3.4 

01 
B140 

12 

<~6 
( ,, 
I 

0 
BD22 
<20q 

0 
'llo21 

<10 

0, 
B040 
<50 

I 
I 

0 
B023 
~2500. 

0 
B020 
<10 

.,, 

-o 
B03~ 
<10 

0 
B024 
<20 

0 
B019 
<10 

0 
B025 
·qo_ 

I I 
I ( (~ ·1, 
0\.'l'a-J)0\1)''1~) 

B018' 'B017' I 
<10 <10 I 
I : I 

\\ 

O\ 
6016, 
<10 

0 

,0 
B113 
12.5 

d 
Boils 

"0,• ' c{'c 7S, 
B015 
<10 

? 

0 
B112B10 

<10 <~I! 

(fJ~ l 

8ds1° 

I 
I 

-~x~_._l ~E~----~~~----- o ----~K~---- d B~~S ·B~4 0' 
-----------~1.Q.:_ __ j!003 

LAKELAND ROAD 

---PARCEL DIVISION 

-··-GENCO PROPERTY 

--BENZO(A)PYRENE ISOCONCENTRATION CONTOUR 

<10 

D:JPERATIONAL AREAS 
. FORMER ABOVEGROUND STORAGE TANK LOCATION 

~ EXISTING ABOVEGROUND STORAGE TANK LOCATION 

O
B001 

r-

l 

r-
i 
i 
i 
i 
i 
i 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

0 0-10 
0 10-100 - - INFERRED BENZO(A)PYRENE ISOCONCENTRATION CONTOUR 

B140 LOCATION ID 0 ~ ~ 
~ d lD>lD>Tr • 

SOIL BORING CONCENTRATION 
BENZO(A)PYRENE • 2FT BGS 0 100-1,000 

0 > 1,000 12 BENZO(A)PYRENE CONCENTRATION (uglkg) 

~H o 150 300 Jl))Jl))Jl....l 
~·a l::::::==~:e;;;;;E==:==:==:::I Feet 24 
~~dl-----------------------------------------------------------------------------------------------------------------~G~RA~PH~I~C~S~CA~L~E~---------L--------~~~~~A~RCA~D~IS~~~~----------------J 

0 NOT DETECTED < NOT DETECTED AT REPORTING LIMIT SHO'/I.1'ol 
FIGURE 



0 

0 

--,.--
1 

I 
0 8~6 

8215 <10 
- I 

<.10 I 
' ' I I o I ... ,q 
!..82-l4'----'--'----B2.13 
J <10 \ <10 

?(~~ts. 
'- -0- ·

? / "8'199 ;.· '1 ---:.-., 
of · 

81,~8 900: 
<10 

-0-
-8200 

<10/ 

o' 
8197 
<10' 

I 

I 0 iO 

r-15\~'-._- / 
1 8183 8184 
1 • ·19- • 1<10 

I / ' r 
1 0 ( ';:"'' )s181l 

8182 . <100 I "'·/ ·o 

l 1 I - --- \1 I I ,I 0 ? 17 ~~ ! 
1 ,

0
. 1- 11 o i ," s118l · · I ,to,;,' ~c I · i 

1 o ~~18 ' o &, ·I o o s223 'o (510]1 oi ' ·lsp~-~~Lo_'t 1 1 o · o o s?,1 o i 
I 8217 ' I 8219 8220 ' I 8221 '8222' <10 8119 • - l_ 1 811j7 ' - ' <1_0 'eUS'l ', •8'114' I 8113 81128108 <10 ,I '8.110 i 
I <10 ~100 I <10 <101 ! I. <10 <1,'o <1q 10 1 I <10 <1.0 <10 <010 • <1'0 • 
11 - ' 1

1 

r I 
1 

• J 0 >-~ ' '-, • -- J - -- 1 I : ' 
1 

' i 
-, 1 

0 
'Q[J1-s s164 ,,;,, 1 '1>·' ·8106 -·oJ. '("-!. 1 s~9 ,,;,,,·"" ·,\ ' 

I .80212 -,1- -~?,,1 8~1 ~, I~ - . <10 (() ' ',__'' <)O I 810~ I 0 ' ' 0 10 I ""' ' : u ! 
, 10 0 8~3 o' ' B10S , /; 0 :i I I 8098 8097 < o, , \, l.'rl 

I (10 i I "'""' <10) < I' 8209 8208 , B1o1J <10 , ··""' '-'' "j. I . o <10 :<1o so96 

'! //i \,1 __/ e?04 IJ I A I <10 <1~ 'l jiio l -~J :J] \~~~; 1JB<~~9 -fl~r '/ 'j~o I i 
!o 'o 1'-- <100o, 1 01 0 _ : ol( ; ~ I 1- 1)o! ___ D (.) I L------------o-------.+....,0 J "-- l 1J 0 i 

:~201 8202 1-:::.:_ --- "8205 - I 8206 -,820,7 81t1·5 '1 : l. -8091 I ' I'' 0 8093 1$ I' 8095 i ~1o <1'o 1- ]6 <1ooo - -- -1 <10-] 1 <101 l_1 1 0 i ]' odo -'- 1 B092 10 I J26 
1 

<10 I j 
-1- (( I) 8203 - - I I ! 1 Ql!ll..-' 8090'1 lj C0 ~;) '1110' I I .,, I ' I ,- i. 
I 1\ I •or+ <I' 500 ~ ___ .lr_ I r 42· I ' <10' I I : I ; : I I : I 
1 .... 1 

0 
L /o/ 1 o 'o o ; <) 1 o 1] ow I 1 0 lo ' L _____ .:..,.1--- i 

1 o"-~L!i195 _ - B,194 - ~1~3 e'191 E!O~! '-< r-11 sq87

1

---
8_,~~6_ 1 

I o eo84 e1q
83 '.t

1
/

1 

i 
,I - 8196 I ·<10- 110 1<10 0 ;<100 0 2.5 ,,_. ''' <·10 () t' I I 1 ' 18085 <50 11 : I i t -i-
! ~1;~~ <

10
:-. 'II ( ) : ! I, ·, ~11~2 8190 PROCE~~NIG AREA llll<

10 
/ ~(j' --'< I I i 

',o , "''o' o HlO'., I o-' o {i-o. i b I'! o' I Q'o 'f __ ·o· 1 ~_,_.l'"·o~oQo.Q"~=: ~-b ,' 111/'1 
I·,;: __ ·, 1 ' ;IB186 0 _ 818B 8189 8074 ) 80~6 ---'1 °I~~F----ImiW.II-+Jl'Jil.Zl"'l--l("';._- " 
L-:.-7Jrilltr-----"'~--~--~--- <1oo <10 <.1o 0 . 1 1 ' <sdol.- ~1o <10 '(·24 · "a~ --so81 I' I' 1 

0 
<10 1 1 ,8176 1 o eo1s 1 , : ' r cl Jll · -x_ ..: <10 , I 8gd 

0 / -, 0 ('0") I I 8 11 I 8175 ' I -<10 • ' ' ' • i "" I b ' 1-5 - I ' '" I I 

11J'>' B17,9 li1;~8,,.,.,. B<1
1
7;) ~~~~~~------~~~-W----!!~L-----~1_ ___ -.£~-~_sEt ----~g~g ____ ~:; __ ~--~-- _:.seE ., .. ,~~-_lJjjJ,; __ 

<
1
9 ,,,..,., <) I ' < ~100 -

5 
' e07o J I --- I 8058 -;;7 G·-e~ ~:~ i ~I.H.Ir 

WESTTANK;FA~M 
0 

__ 
1 J 1 , o 8062 0 

'tY' -ol' <.1oo ' 44 ---~- TJso64l ~~ 
~0 0 

8168 
0 _()__ . 0 ) 

8
0 0 80631 l <-,;,- cno• 8060 805~ 1 0 .__ I 0 I 0 1<1~0 :C:I 

, B~66 e)67, " ..... \1o( .• ,;;s<11~9 ~~ -" -~<11~1 -- .II ,<~1~2 B)1-7o4 I" ' - I ,-<1~. . :,.,\ '/.'oc'·ll\ ,~ lEA-.s .. ,T"TA'N-~K~F·5ARM s<o.1.so~ ";s.\,..._ toq B054 ! 1'1/) ! ~: 

o-sJ-/" ....... 

~-o·..,-1·5~· <.10 ' • ,_) - ---IB1 I ., 0 ' I ·'·''' : o.x-; ' ~· ') , .. : 1 '' ",. '--------'rliJJ Q' 

-------- 7 ~~5 B~ - 0 ! \ ~~2 I ([JJt L I ,,II, < 0 ! 8<~703 i ~g1_0-02 Bg3 ~<g1·04 c 8</ 0410005 B~~ :g7 ' "'~£8 Bg9 BgO .,,.,·~g1 rrssl\311 \r! I· 
- ~ ' <10 I 8163 1 I <10 I I. ' ' . <200 ' <19 I' <10 <10' '· <10 <10 <10' I I I 00. 

1

: .',J?<lb l <1~ ([ r 115,....; ' t I ~160 ;.t l" ·:,.~•83 ,..,.. 100!1> J I . ;wq ' \ ·1C' •. : I c)\ I 

' e1~5_: ' '< '' 18~s' . 
1 0 l/

1

: ' : !' ,<
10 ~ () o, ·o o •• , _. ~~!V 0 ' ·o • o' ~g-3 : ~fg)_~';~~~2 ~ 

B18B<~~3 •_,,_. , .<;jo f , . , ~7, <10 rf'~1~~ I .0831ss81 s~; s;,~ ·'. B<~o ,,, . B<~~9 , B~~8 .,,.. ""i' ; ~~1306 -~~~~-. B~~ I <!O ,~ o}5;_ lsoo·3, 1i I 
j~~>·~~:~~~~ 8~48 C~· . :-. ·1 <;: 

1 B<~i6 ~ 8~3 ~1 ,

2

, .S 

1

\ 

8<11~1 ~~~ -~1~~:0 • ;g4 B~~ 8~6: '.· @~I Bg.~ , (~~g s~g/ r,·o,' IIJ 

I 0 <10.~149 1 ~t,o l:..., r. I r-8145 J ~ I - <lO II I <-
1
0 //I 0 

r2_._B1 0/ 1,0.··1)8134-'lf I I 'i<10 ~ ">816 '>f'·'·
1 I " I ·I 

1 42 1 I , 1- J, ~-- • • 1- , '' 1 ,-
1so12 1 

1 , .,,,.,~' ~~1o 0 ·o .
0 

. 1390 O'"~ 'b , __ ., o8020 o ol"·'JJO\"''~' o( ., 'd ·o 'li1o1 

1~ 1 1 
)' 4 ' • ,., , e1 35 B136 8u 7 1<10 140 \) ' -8021 " 10 so19 so18· -so1r ' eo16. eo1's 9~4 ~oh 1 I' I 

" 10 11.5 , , ~ /<1o ' <1;o <10 8123 ~~ee 1~o ~ <10 -, ,,., '"': <10 ~1o <1o 1 <10 <1o <10 /Joo , 
0

1 11 
I 

1 
, -l)c;\\ -8;1 .6 7 -, 1 o I 8o11ll 

~ !)' o\ ,{,, h12S(g)J '• <I ~ Q 0 i '( -,~ ~f!.) 0 I 0 0 j 0 0 0 I 8~~5 0 ;----_ - 'r~\ - ! )fjoll 
_E ~_o 812§-...1:;148 ..,.,0 81~ I ~1~4 j - • 8122 I 8121 ' 8<120 I I 8010_ __!)OO_L 8007 d < 8004{ if? 0 I~ - ~0 -/ )1 

!"" 
i 
i 
i 
i 
i 
i 

l 
-

- · 'I - ~ _ -~- 289.. .._ liM =·e~- uo.. 90. <;J.Q 0 <10 --.,';l,-- <10 ~ El003 1-~ 0 _ -eoo1 __.-'_) 

s-·•-··-··-.. -··-<10 

LEGEND: 
SOIL BORING LOCATIONS (Sit bgs) 
BENZO(A)PYRENE CONCENTRATION (uglkg) 

0 0-10 
0 10-100 
0 100-1,000 
0 > 1,000 
0 NOT DETECTED 

LAKELAND ROAD <10 

---PARCEL DIVISION 

-··- CENCO PROPERTY 
--BENZO(A)PYRENE ISOCONCENTRATION CONTOUR 
- - INFERRED BENZO(A)PYRENE ISOCONCENTRATION CONTOUR 
B140 LOCATION ID 
102 BENZO(A)PYRENE CONCENTRATION (ug!kg) 

< NOT DETECTED AT REPORTING LIMIT SHOWN 

c::JoPERATIONAL AREAS 
FORMER ABOVEGROUND STORAGE TANK LOCATION 

, EXISTING ABOVEGROUND STORAGE TANK LOCATION 

0 

-- <l_U_ 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SOIL BORING CONCENTRATION 

BENZO(A)PYRENE- SFT BGS 

BB~ 



0 

0 

0 

I 
i 
~ 

I 
i 
~ 

I 
1 
I 
i 

~-~ 

0 
8215 

T 
I 
I 

8~6 
<1P 

~10 , I 
L?.~ __ _:_: __ _ag3 
l <10 . '<10 

I 
I 
I 

__ 1, 

'i. I 

<10 LAKELAND ROAD <10 - <Ju -- <l_u__ _ 

LEGEND: 

SOIL BORING LOCATIONS (10ft bgs) 
BENZO(A)PYRENE CONCENTRATION (uglkg) 

0 0-10 
0 10-100 
0 100- 1,000 
0 > 1,000 

0 NOT DETECTED 

---PARCEL DIVISION 

-··-GENCO PROPERTY 

--BENZO(A)PYRENE ISOCONCENTRATION CONTOUR 
- - INFERRED BENZO(A)PYRENE ISOCONCENTRATION CONTOUR 
8120 LOCATION ID 
4.8 BENZO(A)PYRENE CONCENTRATION (ug/kg) 

< NOT DETECTED AT REPORTING LIMIT SHOWN 

C)oPERATIONAL AREAS 

FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

SOIL BORING CONCENTRATION 
BENZO(A)PYRENE- 10FT BGS 

r;• 
~H 300 I FI2GU6RE 
§: 1l l::::::=;;;a=~=i::==:::==::==3 Feel 

~~dL---------------------------------------------------------------------------------------------------------------------------G-RA_P_H_Ic __ s_c_AL-E-----------L----------~--"-A_R_CA_D_I_S_~~~----------------_J 
JBJBL 150 



0 

----, 
I '-... __ 

0 

0 

0 
B215 

LEGEND: 
0 SOIL BORING LOCATIONS 

---PARCEL DIVISION 

-··- CENCO PROPERTY 

LAKELAND ROAD 

c::::JESTIMATED IMPACTED AREA, DASHED WHERE INFERRED 

c:J:>PERATIONAL AREAS 

FORMER ABOVEGROUND STORAGE TANK LOCATION 

," ', EXISTING ABOVEGROUND STORAGE TANK LOCATION 

TOTAL ESTIMATED IMPACTED 
AREAABOVEREGULATORY 
THRESHOLD = 762,000 112 

"0" 
B111 

J ~J-
i 
i 
i 
i 
i 
i 

"-··-··-··-··-··-
ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

TOTAL ESTIMATED IMPACTED AREA 
ABOVE REGULATORY THRESHOLDS 

FIGURE 

27 



0 

0 

----, 
I "-.... __ 

I 
I 
i 

-------------r---~ 
I I 
I I 
I I 
I I 

el : 0 0 
B2j6 18217 8219 

8:15 : : I :II 
, I I 
I I I I ' ~ t- ........ 
/ o ( ., ., · e! i • 'e212(i e21{ 
-82..14.!.---·---~3 I )I I I 
I \ I I l I g.r,('6f, 

L-~- 0 L /lo \, __ / 
~ :e_2oo :ijio1 e2o2 -~-- -

--l~---". ·, ! ~~~J)- a:o3 

8119\8 ·""" 0 ' 1: G.._ :. 0 I I 819? o . ·1 8195 
\\ 8196 _·:1: :::. ---' 

: \ ·~ - ·: < : / -, 
I ' 0 I• I 0 ' <IJ063 0 I /~ I 8185 ' 'I ( 
~) 8:8- r84 t<- ____ _: ____ ! B 

I / 
I ,/ ir:af ~'' 

' 

0 
81'47 

0 
8155 

0 
8146 

LEGEND: 

~1 
8220 

I 
0 

821 
J 

0 SOIL BORING LOCATIONS 

~ ---PARCEL DIVISION 

i -··-GENCO PROPERTY 

0 0 
8022 8023 

• io :?fJ""" 
0 

e'o21 aoio 
}8:'fl 

LAKELAND ROAD 

o( 
8015 

TOTAL ESTIMATED IMPACTED 
AREAABOVE REGULATORY 
THRESHOLD = 575,000 112 

,0. 
8014 

0 
BOSO 

·o· 
BCl33 

! 
i 
i 
i 
i 

···u I 
. J' ,.--

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

0 
~ ~ UESTIMATED IMAPCTED AREA, DASHED WHERE INFERRED 

i\l d c::J:lPERA TIONAL AREAS 

~~ ~ - FORMER ABOVEGROUND STORAGE TANK LOCATION 150 300 

TOTAL ESTIMATED IMPACTED AREA 
ABOVE REGULATORY THRESHOLDS 

BBL FIGURE 

_, !j () EXISTING ABOVEGROUND STORAGE TANK LOCATION l.;::=eaE::::3:3======1 28 ~':1i ~ Feet 

~~d·L---------------------------------------------------------------------------------------------------------------~G~RA~P~HI~C~S~C=A~LE~----------~--------~~~~:A~R:CA:=D:IS~~:=:_ ______________ __J 



0 

0 

0 
i 

m ¥ 
.1i ~ 

0 
B215 

0 
B136 

0 
B137 

LEGEND: 
0 SOIL BORING LOCATIONS 

---PARCEL DIVISION 

-··-GENCO PROPERTY 

0 
B020 

LAKELAND ROAD 

c::::JESTIMATED IMPACTED AREA, DASHED WHERE INFERRED 

Q::lPERATIONAL AREAS 

0 
B019 

· rr 

.. 
em 

0 
B098 

• B112 

TOTAL ESTIMATED IMPACTED 
AREA ABOVE REGULATORY 
THRESHOLD= 699,000 ft2 

.o . 
• B111, 

B108 
o,' 

:·11 

0 
B097 

:JH gq 300 
FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 
0 150 

0 

0· 
·BJ10 

8109 t'~:: . .'' ~~ ... 
B096 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

TOTAL ESTIMATED IMPACTED AREA 
ABOVE REGULATORY THRESHOLDS 

10 FEET BGS 

BBI_; FIGURE 

~~ 1 b::::::E3E::::::!i:=I:::==~==9Feet 
~ :ll <= 

ll 
~ GRAPHIC SCALE ~ ~ ARCADIS "'""'"' 
-dL-------------------------------------------------------------------------------------------------------------------L---------------~~--------------J 

29 



0 .. 
B111, I To ·1 , 1 o 0 B223 1 0 0 , - r r B1f6 0 1 o 1 o· o 

0 
0 

B215 

1 1 j1 o ;,r -f:jB::1[18l~-- l ~ I~ I 

11
1 
B:,? ~218 I B:, 9 B~2d, · 1 B221 'B2?2: B117 I I 1 e1i5ll 1 <8114\' '· B1i3 B112 

I I ~119 i 'd , , II , rY r. / ! o B1p8 

I I I d ·)o '>RtA ~,,J.' II'' ,.11 I I 8104 o.\N~ I 0 I 
1 o .1 ,o B~ :I ,

0
1 , -

1 
1 Co 

0 
B106 1 B1o~ , 

0 
o 

0 
8109 ~~1,:" rt-" 

0 

0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I o 
l'<~j82 
I 

I 
I 

I 
I 
I 
I 

0 
B183 

-· B16,6 

0 
B165 

1. 
B181 

I· 'B212/I Bill, ;
1 

11 o 
0 

0 
1 

B105 '· ••.•• 1

111

• B098 B097 
I 'I I I \ I B209 B208 B103 B101, I .. •' ' 0 

I :1 \1 1 o '1 I !'nl . o ~ , ' \ 1 
• I B099 

1 
·;· 

I / lo 1-- / B204 oil ! o'f o 'B1oOI2( l i i __:_Btf~ ()' f~-~-.----------B-o-093 ________ 8IJI,Io~.-f-=t~ -,1 IiI j o 

Jlo1 l B/2l_ 1-,- -:-m~- IB2r 06 ' B20,7 ' ! ~) I :ot JJ I B092 r - - i I I I B095 I 

4k 
B096 

! ( (.~~~:) 0 B[ ~0~3- ,,=.-:- :--:
1 

1 '1 ~B~89 j _ BI,090

0

I ~J]; G.·:. ~3 Ill- J 1 • \ 1 · \ j I 
I "' ;;;:: - I' B_195 ~ B194 )l1 B191 ~~ifB' l '-·.· I J l j B087 - BOkB I 0 ''..., i B084 B083 . -
I \\ . :-1 I• I -< ' 'J J '' -tL--, I 0 I 0 1_ ____ -l--.---J' j 
I ·I - I ' . ' ) I (• . IIB085 '-..;.,_ ' II I J / B19~ I - - I ,0 I I --.... I 

VfEST tANK fARM~-- -,: 1 I B.190 -- -, 1 ''-...,_.J. 1 

I 1 0 B
185 

( '"""' 1 0 1 .· I 0 0 ''Bo•74 PROCES-SING~ •• RIEA .ol 0 -.;,..·o , , ' '''/11 0 
I /. ' ~186\ 0 189 J B07,6 -0 I I 'I: I ~184 • !::.';''"'i--~'--.c._.,. __ .L - ----8-~8'1'--- ., B

1
88 B~5 : : B081 I J I 

0 I B~5 I I i ' B0821 

B18o o . o . I , B~7J B~2 ~~7111 s~b B~68 B~7 B~66 ,~~ I ·,Ill [II I ! "'"· \ B178 B177 , . . . , + u'\ ) / ~----~-----~----,---~~~-~ ---~;-----~ ----------------------------;~~~~~~~~~11 

0 
B163 

0 
B161 

C: 

0 
160 

~ I' 8062 0 B~60 B~s 1 
0 0 0 I 0 ·1[:184

1) I 
0 31 I B 61 B058 B057 B~56 B055 : B054 ,' 'I ' ' I 

B174 --/ I : IIi 1/, I 
• • .I .~ - "---~-~~~fs)rl 

B044 B045 B016 Jfa B04~ • B~9-~----~:;<~ , 1 \ \ 

I '\ ( ,o,o, \ I : O\ \ 

0 
Bf5 

0 
B155 

r:ll , EAST TANK FAR"l , sos2J 

o·, .,.... oPOI317 \ 77~3_/ --~ ' - / 0 i ..:o: Bi\'32 . ' ' I 

0 
B148 

0 
B147 

0 
B146 

0 
B145 

0 
B137 

LEGEND: 

0 
B156 

0 
B144 0 

B143 

0 
B158 

0 
B142 

0 SOIL BORING LOCATIONS 

---PARCEL DIVISION 

LAKELAND ROAD 

~.08.' 8038 H)O<l) 8036 ~(!~§- -~034 BQJJ ' 

! ~·~' fw-~\ I ''- > 'O, B~Jj! 
0 

B024 

,, 

0 
025 

,, 0 

''\, 8007 
0 ____ '....,. _____ _ 

I '\ ',B0~91 , · ' ' lj 
Oi o ' o; o • I B026~ B027 I B02,8 B9~0 I 

I r 'I 
: I / , 0, 

I ( 1 '~0~J2I I' 0 r•p~ I 0\ 0 1,0. I I I 
1 B016 B015 B91,3 ' I 1 
I . B014 : , f 1 

I lo I 

I o Q Eio'11J'I 
1 BOOS 0 1::. II 00~, 0 ~ 

o • 1 3 0.- -soo1· I i. ~aa----------L ____ .!. __ B-00 B . 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

oo -··-GENCO PROPERTY 

i c::::JESTIMATED IMPACTED AREA, DASHED WHERE INFERRED 

~ i c:JoPERATIONALAREAS 

TOTAL ESTIMATED IMPACTED 
AREA ABOVE REGULATORY 
THRESHOLD = 793,000 If TOTAL ESTIMATED IMPACTED AREA 

ABOVE REGULATORY THRESHOLDS 

:iili ·a FORMER ABOVEGROUND STORAGE TANK LOCATION 
150 300 BBL FIGURE ~] ~ ( _) EXISTING ABOVEGROUND STORAGE TANK LOCATION es;;;;;;'E:?§~::::~===3 Feet 

~., ~ GRAPHIC SCALE ~" ARCADIS """"'" 

d~L_----------------------------------------------------------~--------~------~ 
30 



0 

0 

0 

~ 

I 
i 
J 
i 
~ 

! 
I 

I 
i 

m ~ 
;:; v ::jn 

I 
I 
I 

I 
I 

I 
I 
I o, 
I B182 

1----
I 
I 0 

0 
B215 

0 
B183 

-· B16,6 

I B153 

A 
B181 

0 
B15 

I 

lo 
B150 

0 

0 

0 

0 
B148 

B149 

0 
B128 

B129 0 

0 
B180 

0 
B147 

0 
B135 

B1 6 

0 
B179 

0 
B155 

0 
B146 

0 
B136 

0 
B178 

0 
B145 

0 
B137 

0 
B156 

0 
B144 

o' 
B220 

I 
0 

Bi1 
I 

.. 
B177 

0 
B171 

0 
B143 

II 
'I o 

I B221 

.. 
B209 

0 
B172 

0 
B160 

0 
B158 

0 
B142 

0 
B13 

B~25 B~4 l 
------------------1-

LEGEND: 
0 SOIL BORING LOCATIONS 

---PARCEL DIVISION 

-··-CENCO PROPERTY 

0 
B223 0 

1 B~22 B119 
0 

B11,7 

0 
B208 

I• 
B191 

0 
B189 

o• 
B140 

0 
B120 

0 
B103 

1 B~I2(; , 

. I. 
' ,B089 

lei : 
~0~8] 

•o 
• B074 

0 
B042 

1,!, 
lB~22 

;o 
B021 

' l 

0 
B062 

"' 
0 

B043 

0 
B040 

0 
B023 

0 
B020 

-.~_0 0 

0 
8105 

01 
8100 
-~ r 
B091t ol 

8090 

I I ~ 
I B~8f 

I' 

--........ 
B03~ 

0 
8024 

0 
B019 

r B010 BQO!J_ 
0 -------------!!' 

LAKELAND ROAD 

C)ESTIMATED IMPACTED AREA, DASHED WHERE INFERRED 

c:::J::lPERATIONAL AREAS 

0 
, 18106, 

',""1 

0 
B113 

TOTAL ESTIMATED IMPACTED 
AREA ABOVE REGULATORY 
THRESHOLD = 833,000 112 

0 
B112 

§~~ 300 
FORMER ABOVEGROUND STORAGE TANK LOCATION 

EXISTING ABOVEGROUND STORAGE TANK LOCATION 0 150 

0 
B111 

0 

·-0 
B110 

8109 ·JP~ ::. >} 

•• B096 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

TOTAL ESTIMATED IMPACTED AREA 
ABOVE REGULATORY THRESHOLDS 

0 

BB~ FIGURE 

~ ~ 1 l=:::!i=:E::~'§'oe~~===::j Feet 
~: ~ GRAPHIC SCALE ~ ~ ARCADIS"'"""" 

$~tiL_----------------------------------------------------------------------------~----------~--------~ 
31 



0 0 
81'J(W6SYR-85 EAB 
11018 an::1 Alcociatea. FCITTMir Cenco Refinery 
Q:\laolaandAuociatui.SmtaFeSpnngs\FCRIAddCENCOSitalllVeltigalionRapoc't\rnxd\GINurface-Feb2006.mxtl 

FLORENCE AVE. 

LAKELAND RD. 

LEGEND: NOTES: 
1. • WELLS WERE RE-INSTALLED FOLLOWING 0212006 SAMPLING EVENT. 

2. - DAMAGE TO CASING OF MW-204 WAS DISCOVERED IN OCTOBER 2005; 

O MW-607 MONITORING WELL LOCATION ID 
22.69 GROUNDWATER ELEVATION (ft-msl) 

I 
I 

WALKER PROPERTY 

0 

l W..3A 
1°21.22? 
I 

L---------------------

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 
24
__ GROUNDWATER ELEVATION 

CONTOUR (ft-msl) 
GENCO PROPERTY 

~~~~~W~PC~~ ~!~~~ ~~~UNNgTI~E~R~EEE~ T~E~B~~~~gR~L~WATERI----------------------1 
GROUNDWATER SURFACE ELEVATIONS 

FEBRUARY 2006 FORMER LAKELAND PROPERTY 

METROPOLITAN STATE HOSPITAL 

WALKER PROPERTY BOUNDARY 

NOT INCLUDED IN GENERATION OF GROUNDWATER CONTOURS. 

3. ? GROUNDWATER ELEVATION NOT CONSISTENT WITH REGION 
AND WAS EXCLUDED FROM INTERPOLATION. BBr.; AGURE 

32 
~ .. ARCADIS"""""" 



0 0 
6130100 SYR-85 EAB 
llda and Ascoci81es- Former Cenco Refinery 
O:llsolaandAssooates\SalltaFaSpnngs\FCR'IAddCENCOSitalnvestigationRepcwt\mxd\TPH-G-Fob206.mxcl 

FLORENCE AVE. 

LAKELAND RD. 

LEGEND: 

MW-105 MONITORING WELL LOCATION 10 
0 0.205 TPHG CONCENTRATION (mg/L) 

- -P 

TPH-G CONCENTRATION (mgiL) 

APPROXIMATE FREE 
PRODUCT BOUNDARY 

CENCO PROPERTY 

FORMER LAKELAND PROPERTY 

METROPOLITAN STATE HOSPITAL 

WALKER PROPERTY BOUNDARY 

NOTES: 

1. • WELLS WERE RE-INSTALLED FOLLOWING 0212006 SAMPLING 
EVENT. 

2. - SHEEN OBSERVED DURING SAMPLING OF W-3A AND MW-504. 

3 . .-WELLS W-7 AND W-<J HAD TPH-G DETECTIONS, BUT WERE 
EXCLUDED FROM THE INTERPOLATION BECAUSE THEY 
ARE SCREENED IN A DIFFERENT AQUIFER. 

4. WELLS WITH MEASURABLE FREE PRODUCT WERE NOT SAMPLED. 

5. "NO<" IS DEFINED AS NOT DETECTED AT REPORTING LIMIT SHOWN. 

~ 
<( 

a 

~ 
0 
0 

I 

I 

I 

I 

I 

1ALKER PROPERTY 

0 

Qj 0 500 1,000 

~5:a====E~~~~Feffi 
GRAPHIC SCALE 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

GASOLINE RANGE PETROLEUM HYDROCARBON 
ISOCONCENTRATION CONTOURS IN 

GROUNDWATER FEBRUARY 2006 

AGURE 

~.,ARCADIS""""" 
33 



0 0 
PJ30oOO SYR-65 EAB 
Isola a'ld AKodlllel· Former Cenc:o Refinery 
0.\lsolaandAssodates'&ntaFeSprings\FCR\AddCENCOSitelnvestigallonReport\mxd\Benzane-Feb2006.mxd 

FLORENCE AVE. 

LAKELAND RD. 

LEGEND: 
MW-5038 MONITORING WELL LOCATION ID 

0 0.331 BENZENE CONCENTRATION (mg/L) 
(0.01) MTBE CONCENTRATION (mg/L) 

-0,1- BENZENE CONCENTRATION (mg/L) 

_ -P APPROXIMATE FREE 
PRODUCT BOUNDARY 

CENCO PROPERTY 

FORMER LAKELAND PROPERTY 

METROPOLITAN STATE HOSPITAL 

WALKER PROPERTY BOUNDARY 

NOTES: 

1. • WELLS WERE RE-INSTALLED FOLLOWING 0212006 
SAMPLING EVENT. 

2. -SHEEN OBSERVED DURING SAMPLING OF W-3A AND MW-504. 

3. WELLS WITH MEASURABLE FREE PRODUCT WERE NOT SAMPLED. 

4. "NO<" IS DEFINED AS NOT DETECTED AT REPORTING 
LIMIT SHOWN. 

1,000 

E::!iiiiia:::::::E;;;;;;;l=:::=::!!!!!!!!!:==:=! Feet 

0 500 

GRAPHIC SCALE 

~ 
<( 

Cl 

I 
0 
0 _, 
IXl 

0 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CALIFORNIA 

BENZENE ISOCONCENTRATION CONTOURS 
AND MTBE CONCENTRATIONS IN 
GROUNDWATER FEBRUARY 2006 

BBL RGURE 

34 
~ .. ARCADIS""""" 



Additional 
Site Investigation Report 

Former CENCO Refinery 
12345 Lakeland Road 

Santa Fe Springs, California 

Isola & Associates, LLP 
Lodi, California 

August 2006 

BBL 
~ an ARCADJS company 



, 



Appendices 

BBL 
~ an ARCADIS company 



Appendix A 

RWQCB Approval Letter 

BBL 
~ an ARCADIS company 



California Regional \Vater Quality Control Board 
Los Angeles Region 

Recipient of the 200 I Environmental Leadership Award from Keep California Beautiful 

320 W. 4th Street, Suite 200, Los Angeles, California 90013 
Phone (21 J) 576-6600 FA..'< (213) 576-6640 - [ntemet Address: http://www.waterboards.ca.gowlosangeles 

September 15, 2005 

Mr. Michael Barranco 
CENCO Refining Company 
12345 Lakeland Road 
Santa Fe Springs, CA 90670 

Arnold Schwarzeuegger 
Governor 

ADDITIONAl~ SITE INVESTIGATION WORK PLAN - CENCO REFINERY - 12345 
LAKELAND ROAD, SANTA FE SPRINGS (SLIC NO. 318, SITE ill 2040071) 

Dear Mr. Barranco: 

Thank you for meeting with the Los Angeles Regional Water Quality Control Board (Regional Board) staff 
regarding the project on December 17, 2004 and February 9, 2004. Additionally, the Regional Board staff 
reviewed the Additional Site Investigation Work Plan, prepared by Haley & Aldrich, dated May 9, 2005. 
Based on our review of the information submitted you are authorized to impieme:nt the workplan with the 
following conditions: .::,. · · 

I. The appropriate permits must be obtained prior to remedial or assessment work. A list of permits 
and permitting agencies must be submitted to this Regional Board prior to fieldwork. 

2. Please notify the Regional Board at least lO working days prior to the start of fieldwork. 

3. Contaminated soil and vroundwater generated during drilling and water sampling shall be managed 
in accordance with appropriate regulations. 

4. A California licensed land surveyor must survey all groundwater monitoring wells to a County 
maintained benchmark. The survey report, signed by the licensee, shall be included in the report. 

5. Monitoring well construction and development must comply with the requirements presented in the 
California Department of Water Resources' "California Well Standards" Bulletin 74-90. 

6. The perforation depth of monitoring wells must be based on the full delineation of the vertical extent 
of groundwater contamination or the observed bottom of the aquifer. 

7. The groundwater wells must be screened a minimum of I 0 feet above and 20 feet into the saturated 
zone. 

8. Laboratory reports and method detection limits (MDLs) shall meet the requirements specified in the 
Regional Board's May 1996 Interim Site Assessment & Cleanup Guidebook, Appendices B and C. 

9. Please submit a soil and groundwater investigation report incorporating all information in previous 
reports. It must include historical boring locations, monitoring well locations, groundwater gradient, 

California Environmental Protection Agency 
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Mr. Michael Barranco 
CENCO Refinery 

. 2 • September 15, 2005 

soil and groundwater isoconcentration contours for _each contaminant, tables of contaminants (i.e. 
sample media, sample number, concentration of all analytes, sample depth, sample date, and analysis 
method), geologic cross-sections with soil contamination isoconcentrations, and a thorough historical 
description of all activities at the site to date. This information must be included in the report. 

10. Please note that effective July l, 2005, all reports submitted to the Regional Board must comply with 
the electronic submittal of information (ESI) to be submitted over the internet. The groundwater . . 

analytical data, surveyed locations of monitoring wells, boring logs describing monitoring well 
construction, and portable data format (PDF) copies of all reports are required to be submitted over the 
internet electronically. The text of the regulations can be found at the URL: 

http://www. waterboards.ca.gov/ust/cleanup/e)ectronic reporting/docs/final ·electronic regs dec04.pdf. 

Additionally, the State Water Board Geotracker data management system is capable of accepting this 
electronic information. The Regional Board does not have the resources to acquire hardware to allow 
caseworkers to appropriately review documents in electronic form. Thus, for the foreseeable future, we 
request that you continue to submit hard copies of al.l documents and data submittals. 

11. You are required to perform quarterly groundwater monitoring and free product recovery. The 
quarterly groundwater monitoring and free product recovery report must be submitted by the thirtieth 
day following the end of the quarter, as shown in the following schedule, with the first groundwater 
monitoring and free product recovery report due on January 30, 2006: 

Report Period 
January- March 
April- June 
July~ September 
October - December 

Report Due Date 
April 30th 
July 30th 
October 30th 
January 30th 

12. The quarterly groundwater monitoring and free product recovery reports must include: 

• A summary of all groundwater elevation measurements from mean sea level, and depths to 
groundwater, from all site monitoring wells. Monitoring wells should be sounded for total depth at 
each gauging event. This information must be presented in tabular form. Provide a plot plan 
depicting the location of borings/wells with groundwater contours depicting groundwater flow 
direction and gradient information. Also, include a dissolved phase contaminant isoconcentration 
contour map for each constituent. All maps must be accurately dra\1111 and include a scale. Include 
all field data forms. 

(a) Analyses of all groundwater samples collected from monitoring wells during the sampling period 
together with an evaluation of all test results. Groundwater sample collection and analyses shall 
be according to a Regional Board approved workplan. 

RECEIVED SEP 2 3 Z005 California Environmwtal Protection Agency 
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Mr. Michael Barranco 
CENCO Refinery 

- 3 - September 15, 2005 

(b) Free product recovery activities, total amount recovered and schedule for the next reporting 
period. 

(c) A summary of all actiVIties completed during the reporting period and a compilation of all 
modifications to the groundwater sampling plan proposed for the next reporting period. The 
Regional Board must approve all workplan modifications. 

!3. Pursuant to State Water Resources Control Board Resolution No. 92-49, under Water Code Section 
13304, all fieldwork related to well installation must be conducted by, or under the direct responsible 
supervision of, a registered geologist or licensed civil engineer. All technical documents submitted 
to the Regional Board must be reviewed and signed and/or stamped by a California registered 
geologist, a California registered certified specialty geologist, or a California registered civil 
engineer with at least five years hydrogeologic experience. 

14. The California Business and Professions Code Sections 6735, 7835, and 7835.1 require that 
engineering and geologic evaluations and judgements be performed by or under the direction of 
registered professionals. Therefore, all work must be performed by or under the direction of a 
California registered geologist or registered civil engineer. A statement is required in the report that 
the registered professional in responsible charge actually supervised or personally conducted all the 

~ work associated with the project. 

15. Assembly Bill 2436 (Stats. 2002, Ch 592) amended Section 1471 of the Civil Code, added Section 
57012 to the Health and Safety Code, and amended Section 13307.1 of the Water Code, relating to 
the environmental contammation. Water Code section 13307.1 now prohibits the Regional Board 
from issuing a closure letter or making a no further action determination if a property is not suitable 
for unrestricted use, unless a covenant and environmental restriction is recorded pursuant to Civil 
Code section 1471. If you are requesting closure or a no further action determination, and the 
remaining or residual concentrations at the property prevent unrestricted use, you are required to 
record an instrument containing the enviromnental restriction covenant with the County Recorder's 
Office and provide a certified copy of the recorded instrument to the Regional Board before the 
Regional Board can grant closure or issue a no further action determination. The Regional Board has 
a template "Covenant and Environmental Restriction on Property" form for your use. (Restriction is 
required if residual soil concentrations are above residential PRG concentrations.) 

16. The following cleanup criteria shall apply to the project: 

(a) Petroleum hydrocarbons and volatile organic compounds (VOCs) - Based on site-specific 
conditions, soil-screening levels shall be determined in accordance with the Regional Board's May 
1996 interim Site Assessment & Cleanup Guidebook, or the preliminary remedial goals (PRGs) and 
soil screening levels prepared by the United States Environmental Protection Agency (U.S. EPA), 
Region IX, whichev.er is lowest. 

(b) Heavy metals and serni-VOCs- Based on site-specific conditions, the soluble designated level for 
constituents of concern shall be determined in accordance with the D<:!signakd Level Methodology 
H>r Waste C!ass1ficahon and Cleanup Level Detem1ination dated 1986, updated 1989, by Jon 

California Environmental Protection Agency 

~J Recycled Papa 
Our miJ'IIOII t:: to oreserve and ~t~l"'"'r ... rJ.." ........ .1: •..• .r ...... j·F" 



Mr. Michael Barranco 
CENCO Refinery 

- 4- September 15, 2005 

Marshak, or the PRGs and soil screening levels prepared by U.S. EPA Region IX, whichever is 
lowest. 

(c) Risk assessments, including both human health risk assessments and ecological risk assessments, 
shall be conducted in areas where risk-based clean-up levels are established as cleanup criteria. 
Any such criterion requires approval by Office of Environn1ental Health Hazard Assessment 
(OEHHA) or Department of Toxic Substances Control (DISC) and Regional Board Staff prior to 
implementation. If a human health risk assessment should be conducted in accordance with the 
reviewing agencies' requirements and procedures. The Regional Board will only consider the 
review comments provided by the Office of Environmental Health Hazard Assessment (OEHHA) 
and/or the Department of Toxic Substances Control ~ Human and Ecological Risk Division 
(DTSC), which have the authqrity for reviewing the human health risk assessment. However, you 
are responsible for the cost of the agency to review your human health risk assessment report and 
for the Regional Board's cost to oversee the project. The Regional Board will determine the final 
risk management action based on the evaluation of the human health risk review comments 
provided by OEHHA or DISC and the protection of water resources for current and future 
beneficial uses prescribed in the 1994 Water Quality Control Plan for the Los Angeles Region 
(Basin Plan). 

(d) Please be advised that Total Threshold Limit Concentrations (TTI.Cs) and Soluble Threshold Limit 
Concentrations (STLCs) are waste classification criteria typically used for land disposal pmposes. 
Waste classification levels are different from soil and groundwater cleanup levels, which are used 
for the protection of the groundwater resources and human health. 

(e) 'The protection of water resources for current and future beneficial uses are prest-ribec! Ill the 1994 
Water Quality Control Plan for the Los Angeles Region (Basin Plan). 

The soil and groundwater investigation report must be provided to the Regional Board no later than 
November 15, 2005. In the event that soil and groundwater contamination is not fully delineated during 
this phase of work, an additional workplan for a complete soil and groundwater investigation shall be 
required. The results of the complete investigation will be used to develop a comprehensive remedial 
action plan for soil and groundwater. 

We thank you very much with your cooperation. Please call me at (213) 576-6803 or Steven Hariri 
at (213) 576-6745, if you have any questions. 

21:~----r--, 
Dix.on A. Oriola, Unit Chief 
Spills, Leaks, Investigation and Cleanup II Unit 

cc: TgJn Hall, Santa Fe Springs Fire Department 
.....Oavid Isola, Isola & Bowers 

P;Jris Hajali, BBL 

RECEIVED SEP 2 .~ ~~~·~ 
California Environmental Protection Agency J ' 
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TABLE E-3 
HISTORICAL GROUNDWATER ANALYTICAL RESULTS 
SUMMARY OF TPH-g, VOCs, AND OXYGENATES DATA 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

'M<BE' . ' :t§f.l l)im;fw.' Tnhoen""'' • -~llfYI!· · ·fPtiD• .' ; ····oo;;·<'~;yM,I!Ji~n.ej·,-;~-li~rr!iii:!!lc\"Yij'ji_e•! 'BOGM• . ·-"'~ .-~: 'I 
. ';"'"'·"·;=:: ~ .c~~·Hg.gtm!!ll'',, 

0. 
0.· 
0. 

-~ ...... j . • • ""•:;-·;--·: , .p:_«£n1f!iti: · .~Y,Wlf..cJ>}' -,·p~·: ~: · ~!:;: · ~-~ ··-... 

-- -- 0.0041 76 I ND<O.OO ND<O.o .002 
-- ND<O. Nl 0.0054 NO _ ND<O.OOl ND<O.Q01 

0. _NA ND<0.001 ND<0.002 _::_ 

ND<0.001 = 
N0<0.001 ND<O.OO: 

NO< 

-- ND<0.001 ND<O.OO• ND<O.OO 
O.OSJ '0<0.00 I ND<O.OOOS 0.0019 ND<0.0005 0.0014 N0<0.005 -- ND<0.005 

--
NO<' 

--

NO<> 
NO<• 
ND<C. 
ND<C 
ND<>).5 
ND<0.5 

ND<0.5 
ND<0.5 

NOTES: 

-- -- 17 14 1.5 --
-- -- -- -- -- -- --
- -- -- 1.5 o.o: 0.18 0.461 -
-- --
--

-
_-- -

-- -- --
-- -- -
-- -- ND<0.02 
-- --
-

--
--

-- -- --
-- -- -
-- -- --
-- -- ND<0.02 

--
--
--
--
--

-
-
--
--
--
--
-
--

9.2 

1_1'!0< 
IND< 
I NO< NO< 
IND< IND< 
I NO< I ND< 1.00 
I ND<0.0005 0.0066 
I NO<O. I Nl 

ND<O 
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IND< 

IND< 

>066 
1.00 

D<O.OO 
D<O.OO 

--
ND<0.0005 0.0020 
ND<O.OOO ND<0.0006 
ND<O.OOO ND<0.0006 
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ND<O. 105 NO<O . 
NO< 105 

NO<I. 
I NO< >05 NO<I . 
I ND< >05 ND<I . 

0. o.oo: 
I ND< ND<0.0006 
I ND< ND<0.0006 
I ND< ND<0.0006 

ND<0.0005 ND<0.0015 

ND<0.0005 ND<0.0015 

-=---
--
--
--
--

-=---
--
--
--
--
--
--

--
--

-- --
- -
-- -- --

-- -- - -
-- - -- --
--
-

--
-- --

-- - - -
-- -- - -
- - - -
-- - -- --
--
-- -- -- --
-- -- --

Table recreated from Versar, Inc. Revised Master Work Plan, GENCO Refining Company, Santa Fe Springs, California, dated January 28, 2000 
All concentrations reported in milligrams per liter (mg/L) 
Blank - Not analyzed 
ND<0.001 ~Not detected above the laboratory reporting limit shown 
·-Sample was analyzed by bolh EPA Melhods 8010/8020 and 8240: highest detection value of lhe 1wo analyses is shown 
NS ~ Not sampled due to well damage, free product in well, or not scheduled for sampling 
(A)- EPA Method 601/8010 
(B)- EPA Melhod 602/8020 
Abbreviations: 

TPH-9 =Total petroleum hydrocarbons as gasoline (Method 8020) 
TPH-d =Total petroleum hydrocarbons as diesel (Melhod 8015) 
TRPH = ASTM Method 2887 (unless otherwise indicated) 
MTBE =Methyl tertiary butyl ether 
8 =Benzene 
T =Toluene 
E = Ethylbenzene 
X = T olal xylenes 
BDCM = Bromodichloromethane 
BCM = Bromochloromethane 
c-1,2-DCE = cis-1,2-Dichloroethene 

CB = Chlorobenzene 
1 ,2~DCB = 1,2~Dichlorobenzene 
1,1-DCA = 1,1-Dichloroethane 
1,2-DCA = 1,2-Dichloroethane 
1,1-DCE = 1,1-Dichloroethene 
1,2-DCP = 1,2-Dichloropropane 
iso~P8 = iso~Propylbenzene 
MC = Methylene chloride 
n~88 = n~8utylbenzene 
n~P8 = n~Propylbenzene 
p~iso-PT = p~iso~Propyltoluene 
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NO<O.OOS ND<0.005 ND<O~ --
- N0<0.25 -- --

- --

-
- --
- -
-- - --
- -- -
- --

--

--
- -
-- - "--- - --
-- - --
-- -- --

--
-- -- -
-- -- --

sec-88 = sec~Butylbenzene 
PCE = Tetrachloroethene 
1-1 ,2-DCE = trans-1,2-0ichloroethene 
TCE = Trichloroethene 
1,2,4-TMB = 1,2,4-Trimethylbenzene 
1,3,5-TMB = 1,3,5-Trimethylbenzene 

-

--
--
--
--
--
--

--
--
--
-
--
--
--

N0<0.0005 
ND<O N0<0.0005 
ND<O >05 ND<0.005 

-- -
--

--
-- -
-- --
-- --
-- --
-- --
--

--
- --
-- --
- --
- --
-- --
-- --
-- --

TOX =Total halogenated volatile organics (ASTM Melhod 2885) 
VC = Vinyl chloride 
t-BB= Tertiary Butylbenzene 

NC ND<O.OO 
NC 
NO<O 
ND<O •05 NO< 

-
-
--

--
-
-- -
- -
- --

--
--

_--
-
--
-- -
-- --
-- --
-- --
-- --
-- --

0.0018 
0.0036 

--
-
--

--
--
--
-
-

-
-
-
-
-
--
--
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TABLE E-3 
HISTORICAL GROUNDWATER ANALYTICAL RESULTS 
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Table recreated from Versar, Inc. Revised Master Work Plan, GENCO Refining Company, Santa Fe Springs, California. dated January 28, 2000 
All concentrations reported in milligrams per liter (mg/L) 
Blank - Not analyzed 
ND<0.001 -Not detected above the laboratory reporting limit shown 
"'-Sample was analyzed by both EPA Methods 8010/8020 and 8240; highest detection value of the two analyses is shown 
NS- Not sampled due to well damage, free product in well, or not scheduled for sampling 
(A)- EPA Method 601/8010 

(B)- EPA Method 602/8020 
Abbreviations: 

TPHiJ =Total petroleum hydrocarbons as gasoline (Method 8020) 
TPH-d =Total petroleum hydrocarbons as diesel (Method 8015) 

TRPH = ASTM Method 2887 (unless otherwise indicated) 
MTBE = Methyl tertiary butyl ether 
B =Benzene 
T =Toluene 
E = Ethylbenzene 
X = Total xylenes 
80CM = 8romodichloromethane 
BCM = Bromochloromethane 
c-1 ,2-DCE = cis-1 ,2-Dichloroethene 

CB = Chlorobenzene 
1 ,2-DCB = 1, 2-Dichlorobenzene 
1,1-DCA = 1,1-Dichloroethane 

1 ,2-DCA = 1 ,2-Dichloroethane 
1,1-DCE = 1,1-Dichloroethene 

1 ,2-DCP = 1 ,2-Dichloropropane 
iso-P8 = iso-Propylbenzene 
MC = Methylene chloride 
n-88 = n-Butylbenzene 
n-P8 = n-Propylbenzene 
p-iso-PT = p-iso-Propyltoluene 
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TOX =Total halogenated volalile organics (ASTM Method 2885) 
VC = Vinyl chloride 

1-BB= Tertiary Bulylbenzene 
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Appendix C 

Boring Logs 

BBL 
~ an ARCADIS company 



Date Start/Finish: 12/05/05-12/05/05 
Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8001 

Drilling Method: Direct Push/Hollow Stem Auger 
Bit Size: 2-inch/8-inch 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Auger Size: NA/8-inch 
Rig Type: Geoprobe/CME-75 

Sampling Method: 1. 75"10 Macrocore/2"10 Split Spoon 
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ill 
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~ 
ill .s 15.. 
E ill n:J U) (/) .!!! .Q c 0 ::J 

iij 0 
() c: 
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.E 

0·4 

4-8 NA 

8-12 NA 

12-16 NA 

15-20 NA 

20-24 NA 

SW-SM 

30-31 5 0.0 

35-36.5 

40·41.5 oo 

45-46.5 0.0 

50-51.5 

BBL 
BLASLAND, BOUCK &. LEE, INC. 
enQineerJ. SCientists, economists 

c 
E 
::J 
0 
() Stratigraphic Description 

Clayey SILT {ML), dar1< brown {7.5YR 312), dry 

Sandy SILT (ML), dar1< yellowish brawn (10YR 314), moist 

SILT {ML), dar1< yeltaw1sh brown (10YR 3/4), dry, 10% fine- to coarse
grained sr~nd 

Silty SAND (SM), greenish gray (GLEY 1 5GY 511 ), moist, fine- to medium
grained sand, 15% silt, trace coarse1)rained sand 

SAND (SW), greenish gray (GLEY 1 5GY 5/1 ), moist, fine- to coarse
grained sand, 5% silt 

Silty SAND {SM), dar1< greenish gray (GLEY 1 5GY 4/1 ), moist, fine1)rained 
sand, 15% silt, trace medium-grained sand 

Silty SAND {SM), greenish gray (GLEY 1 5GY 511 ), moist, fine- to coarse
grained sand, 15% Slit. 

Silly SAND (SM), olive {5Y 4/4), moist, fine- to coarse1)rained sand, 15% 
I 

Well/Boring 

Construction 

Borehole backfilled 
lr--~- wth Neat Cement 

With 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM =Not Measured 
Total Depth =51 .5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 Template: F:libm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 

Data File: Cenco8001.dat Date: 01/11/2006 



Date Start/Finish: 12/05/05-12/06/05 Northing: NM Well/Boring ID: 8002 
Drilling Company: WDC Exploration Eastlng: NM 
Driller's Name: Gilbert Martinez Casing Elevation: NA Client: Isola & Associates, LLP 
Drilling Method: Direct Push/Hollow Stem Auger 
Bit Size: 2-inch/8-inch Borehole Depth: 51.5' bgs Location: Former Genco Refinery 
Auger Size: NA/8-inch 

Surface Elevation: NM Address: 12345 Lakeland Rd. 
Rig Type; Geoprobe/CME-75 
Sampling Method: 1.75"10 Macrocore/2"10 Split Spoon Geologist: Megan Smoley City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 
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Q) u en Q. ;:= I 

Q) $! 
., 
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8·12 
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BBL 
BLASLAND. BOUCK & LEE. INC. 
engineers. sCientists, economtm 

Silty SAND (SM), dark brown (7 5YR 3/3), moist, fine-jjrained sand, few 
coarseijrained sand 

I I I Silty SAND (SM), fine· to coarse-jjrained sand, dark greenish gray (GLEY 1 
6GY 4/1 ), moist, 20% sill 

Decreases lo 15 % silt I I SAND (SP), greenish gray (GLEY 1 6GY 5/1 ), mots!, fine- to medium· I grained sand, 5% silt 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

-

-

-

Project: 54203.002 Template: F:\ibmllsola & Associates, LLP\CENCO\ 11 Draft Reports and Presentations\Boring Logs Page: 1 of 2 

Data File: CencoB002.dat Date: 1/11/2006 
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Date Start/Finish: 12/05/05-12/06/05 Northing: NM Well/Boring ID: 8002 
Drilling Company: WDC Exploration Eastlng: NM 
Driller's Name: Gilbert Martinez Casing Elevation: NA Client: Isola & Associates, LLP 
Drilling Method: Direct Push/Hollow Stem Auger 
Bit Size: 2-inch/8-inch Borehole Depth: 51.5' bgs Location: Former Cenco Refinery 
Auger Size: NA/8-inch 

Address: 12345 Lakeland Rd. 
Rig Type: Geoprobe/CME-75 Surface Elevation: NM 

Sampling Method: 1.75"10 Macrocore/2"10 Split Spoon Geologist: Megan Smoley City/State: Santa Fe Springs, CA 

.c: 
Q. 
Q) 

0 

30 

35 

40 

45 

50 

e 
0. 

~ 
Q) .s a. 
E 

Q) I'D 
VI (/) .c 
0 
iil 
(! 
$ 
.E 

26.5-28 

28-29 5 

27 

45 

30-31 5 0.0 15 

24 

28 

31.5-33 18 

25 

38 

33-34.5 28 

30 

44 

35-36 5 0.0 24 

34 

39 SP-SM 

38.5-38 31 

34 

46 

38-39.5 128.0 45 

50 

SM 

40-41.5 0.0 27 

38 

40 

41.5-43 35 

50 

39 
43-44.5 45 SP-SM 

50 

45-46.5 221.0 27 

38 SM 

46 

46.5-48 40 

50 SP-SM 

28 

48-49 5 36 

49 

49.5-51 
SM 

82 38 

X 50 

BBL 
BLASlAND. BOUCK lk LEE, INC. 
engineers, ICientllls, economists 

c: 
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Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Becomes dar!< greenish gray (GLEY 1 5GY 411) 

Silly SAND (SM), dar!< greenish gray (GLEY 1 5GY 411 ), moist, fine- to 
· medium-grained sand, 20% silt 

SAND with Silt (SP-SM), light olive gray (5Y 612), moist, fine- to medium-
grained sand, 10% Silt, trace coarse-grained sand 

SAND with Silt (SP-SM), dar!< greenish gray (GLEY 1 5GY 4/1 ), moist, 
medium- to coarse-grained sand, 10% silt, trace fine-grained sand 

Silly SAND (SM), light olive gray (5Y 612), moist, fine- to medium-grained 
sand, 15% silt 

Remarks: bgs =below: ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Well/Boring 

Construction 

Borehole 
wth Neat Cement 
with 5% Bentonite 

Project: 54203.002 Template: F:libmllsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 2 of 2 

Data File: Cenco8002.dat Date: 1/11/2006 



Date Start/Finish: 12/07/05-12/07/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8003 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT with Sand (ML), very stiff, very dart< grayish brown ( 1 OYR 3/2), damp, 
10% fine-grained sand 

~--------~---------------------

with siii (SP-SM)~ medium-dens9, dart< greenish-gray {Gi.:Evlltfv-
4/1 ), moist, 10% silt, strong hydrocarbon odor 

No recovery at 20 feet bgs. 

Silty SAND (SM), very dense, dar1< greenish gray (GLEY 110Y 4/1), moist, 
fine- to medium-grained, 20% silt 

-~---------~-------------~--------

SAND with Silt (SP-SM), very dense, olive (5Y 4/3), moist, medium- to 
coarse-grained, 10% silt, trace fine-grained sand 

No recovery at 40 feet bgs. 

Clayey SAND (SC), very dense, very dar1< green1sh gray (GLEY 1 tOY 3/1 ), 
moist, fine- to medium-grained sand, 10%silt, 15% clay is light olive brown 
(2.6Y 5/4) 

Well/Boring 

Construction 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available. 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8003.dat 

Template: F:libm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:1/12/06 



Date Start/Finish: 12/08/05·12/08/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8004 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT w1lh Sand (ML), hard, very dark brown (10YR 2/2), damp, 10% fine
grained sand 

Becomes dark brown (10YR 3/3) 

Silly SAND (SM), dense, dark olive brown (2.5Y 3/3), moist, fine-grained 
. sand, 25% silt 

SAND (SP), very dense, olive (5Y 5/4), moist, fine- to medium-grained sand, 
5% Silt 

Becomes fine- to medium grained sand with tldce coarse-grained sand 

SAND (SP), dense, olive gray (5Y 5/2), moist, fine-grained sand, trace silt, 
trace medium-grained sand 

Becomes fine- to medium-grained sand 

Becomes fine- to coarse-grained sand with trace gravel 

CLAY with Sand (CL), hard, light olive brown (2.5Y 5/3), moist, 10% fine
grained sand 

CLAY w1th Sand (CL), hard, olive gray (5Y 4/2), moist, 15% fine-grained 
sand 

Well/Boring 

Construction 

Borehole backfilled 
'------ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs:: below ground surface; NA:: Not Applicable/Available. 
Total Depth :: 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB004.dat 

Template: F:libm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date: 1/12/06 



Date Start/Finish: 12/08/05-12/08/05 
Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 
Rig Type: CME·75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8005 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT wilh Sand (ML), hard, very dark grayish brown (2.5Y 3/2), damp, 10% 
fine-grained sand 

Becomes dark yellowish brown (10YR 4/4) 

SILT with Sand (ML), hard, dark yellowish brown (10YR 3/4), moist, 15% 
fine-grained sand 

SAND with Silt (SP-SM), very dense, olive (5Y 4/3), moist, fine- to medium
grained sand, 10% silt 

SAND (SP), very dense, olive gray (5Y 412), moist, fine- to medium gra1ned 
sand 

Becomes fine- to medium-grained sand with trace coarse-grained sand 

SAND (SW), very dense, olive gray (5Y 412), moist, fine- to coarse-grained 
sand, trace clay 

CLAY with Sand (CL), hard, dark grayish brown (2.5Y 412), moist, 15% fine
grained sand 

Clayey SAND (SC), very dense, olive gray (5Y 4/2), moist, fine-gra•ned 
sand, 20% clay 

SAND (SP), very dense, olive gray (5Y 4/2), moist. fine- to medium grained 
sand, trace clay 

Increases to 5% clay 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available. 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File: Cenco8005.dat 

Template: F:libmllsola & Associates, LLPICENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 

Date: 1/12/06 



Date Start/Finish: 12/12/05-12/12/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75l.AR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM Well/Boring ID: 8006 
Eastlng: NM 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs Location: Former Genco Refinery 

Surface Elevation: NM Address: 12345 Lakeland Rd. 

Geologist: Megan Smoley City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Well/Boring 
Stratigraphic Description Construction 

Silty CLAY (CL), very hard, dar1< yellowish brown (10YR 3/6), dry 

------------------------------------
Clayey SILT (ML), very hard, dar1< yellowish brown (10YR 3/6), dry, 10% 
fine- to mediumiJralned sand 

Sll T (ML), firm, dar1< yellOWish brown (10YR 3/6), dry 

--~--------~~-----------------------

Silly SAND (SM), dense, olive brown (2.5Y 4/4), dry, fine-grained sand 

----------------------~----~--------

SAND (SP), dense, light olive brown (2.5Y 5/6), dry, medium-grained sand 

SAND (SP), dense, light olive brown (2.5Y 5/4 ), dry, medium .grained sand 

SAND (SP), very dense, alive (5Y 4/3), damp, fine- to medium-grained sand 

Becomes olive gray (5Y 5/2) 

(Same as above) 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Borehole backfilled 
wth Neat Cement 
w1th 5% Bentonite 

Project: 54203.002 
Data File:Cenco8006.dat 
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Date Start/Finish: 12/12/05·12/12/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel 

Drilling Method: Hollow Stem Auger 
Bit Sl~e: 8-inch 
Auger Slm: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring 10: 8007 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), very hard, black (2.5Y 2 5/2), dry, with sand and gravel 

Silty CLAY (CL), hard, dar1< Olive gray (5Y 3/2), mo1SI 

Silty SAND (SM), medium dense, dark olive brown (2.5Y 3/3), moist, very 
, fine-grained sand 

Becomes dense, olive brown (2.5Y 4/4) 

SAND (SP), very dense, olive brown (2 5Y 4/4 ), dry, fine-jjrained sand 

SAND (SP), dense, light olive brown (2.5Y 514 ), dry, medium- to coarse
grained sand 

SILT (ML), very stiff, olive brown (2.5Y 4/4), dry, with sand 

SILT (ML), fimn, olive brown (2.5Y 4/4), moist, With clay 

Sandy SILT (ML), hard, olive gray (5Y 4/2), dry 

SAND (SP), dense, olive gray (5Y 5/2), dry, medium- to coarseijrained 
subrounded sand, 10% coarse-grained sand 

Silly SAND (SM), very dense, black (5Y 2 5/2), dry, mediumijrained sand 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8007.dat 
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Date Start/Finish: 12/08/05-12/08/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8008 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 
Stratigraphic Description Construction 

SILT (ML), hard, very dark brown (10YR 212), moist, 10% fine-grained sand 

Becomes dark yellowish brown (10YR 314) 

Becomes olive (5Y 413), 5% fine-grained sand 

-----------------~--~---------------

Silty SAND (SM), very dense, olive (5Y 413), moist, fine-grained sand, 20% 
silt 

------------------------------------

SAND (SP), very dense, olive gray (5Y 412), moist, fine-grained sand, 5% 
Silt 

------------------------------------

Clayey SAND (SC), dense, dark greenish gray (GLEY 1 10Y 411 ), moist, 
fine-grained sand, 20% clay 

------------------------------~~----

SANO (SP), dense, greenish gray (GLEY 1 10Y 511 ), moist, fine- to 
medium-grained sand 

----------------~-------------------

CLAY (CL), hard, olive (5Y 514 ), moist, 15% fine-grained sand 

------------------------------------

Clayey SAND (SC), very dense, dark greenish gray (GLEY 1 10Y 4/1), 
moist, fine-grained sand, 20% clay 

---~-----------~------------~------

SAND (SP), very dense, dark greenish gray (GLEY 1 1 OY 4/1 ), moist, fine-
grained sand, 5% clay 

------------~---------~~----------

SAND with Clay (SP-SC), very dense, very dark greenish gray (GLEY 1 10Y 
i 

Remarks: bgs " below ground surface; NA " Not Applicable/Available 
NM " Not Measured 
Total Depth "51 .5 feet bgs 
Water not enountered during drilling. 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Project: 54203.002 
Data File:CencoB008.dat 

Template: F:libm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:1/12/06 



Date Start/Finish: 12/09/05·12109/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 

Auger Size: 8·inch 

Rig Type: CME·75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring ID: 8009 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, dar1< yellowish brown (10YR 3/6), damp, 5% finei)rained 
sand 

Becomes dar1< yellowish brown (10YR 4/4) 

Silty SAND (SM), very dense, light olive brown (2.5Y 5/4), damp, fine
grained sand, 20% s•lt 

Becomes ol•ve brown (2.5Y 4/3), moist, fine- to medium-grained sand 

SAND (SP), very dense, light yellowish brown (2.5Y 6/3), moist, fine- to 
mediumi)rained sand 

S•lty SAND (SM), very dense, olive (5Y 4/3), moist, fine- to coarsei)rained 
sand, 15% silt, with gravel 

CLAY (CL), hard, dart< yellowish brown (10YR 4/4), moist, 5% frnei)rained 
sand 

Becomes light olive brown (2 5Y 5/3), 10% frnei)rained sand 

CLAY with Sand (CL), hard, dart< greenish gray (GLEY 1 tOY 4/1), moist, 
20% fine-grained sand 

SAND (SP), very dense, dar1< greenish gray (GLEY 1 tOY 4/1 ), moist, fine
grained sand, 5% clay 

Decreases to trace clay 

Well/Boring 

Construction 

Borehole backfilled 
>------ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surtace; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8009.dat 

Template: F:libmllsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
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Date Start/Finish: 12/09/05-12/09/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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BI.ASlAND, BOUCK &. LEE, INC. 
engineers. rolenflsfs, economists 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8010 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, dark brown (10YR 313), damp, 5% fine-jlrained sand 

Becomes dark yellowish brown (10YR 4/4) 

SILT (ML), hard, greenish gray (GLEY 1 10Y 511), damp, 10% fine-jlratned 
sand 

Clayey SAND (SC), very dense, darl< greenish gray (GLEY 1 10Y 4/1), 
moist, fine-grained sand, 20% clay 

CLAY (CL), hard, olive (5Y 413), moist, 15% fine-grained sand 

CLAY (CL), hard, dark gray (5Y 4/1), moist, 5% fine-grained sand 

SAND with Clay (SP-SC), very dense, dark olive gray (5Y 3/2), mots!, fine
grained sand, 10% clay 

SAND (SP), very dense, olive gray (5Y 5/2), moist, fine- to medium-grained 
sand 

Becomes medium-grained sand 

Becomes dark greenish gray (GLEY 1 6GY 4/1 ), medium-grained sand with 
5% fine-jlrained sand 

Becomes greenish gray (GLEY 1 10Y 5/1), 1ncreases to 15% fine-jlrained 

Well/Boring 

Construction 

Borehole bacKfilled 
---- wth Neat Cement 

wtth 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM == Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB010.dat 
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Date Start/Finish: 01109/05-01/09/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"1D Split Spoon 
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Well/Boring ID: 8011 Northing: NM 
Easting:NM 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

CityiState: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, dar!< yellowish brown (10YR 3/4), dry 

Silty SAND with Clay (SM), dense, olive (5Y 4/3), dry, f1ne- to medium
gr.~ined sand 

SAND (SW), very dense, olive (5Y 4/3), dry, med1um- to coarseiJrained 
subangular sand, trace gravel 

Silty SAND (SM), very dense, dar!< olive gray (5Y 3/3), dry, fine- to medium
grained subangular sand, trace gravel 

Clayey SILT (ML), very hard, olive (5Y 4/3), dry 

Clayey SAND (SC), very dense, dar!< greenish gray (GLEY 1 5GY 4/1 ), dry, 
fine- to mediumiJratned sand, trace coarseilrained sand 

SAND (SP), very dense. dar!< greenish gray (GLEY 1 5GY 4/1 ), dry, 
medium-grained subrounded sand 

Well/Boring 

Construction 

Borehole backfilled 
~~~- wth Neat Cement 

wtlh 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 01/06/06-01/06/06 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME·75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8012 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G . 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Clayey SILT (ML), very hard, dar1< yellowish brawn (10YR 3/6), dry 

Becomes light olive brown (2.5Y 5/4), trace gravel 

SAND (SP), very dense, light olive brown (2.5Y 5/3), dry, fine-i)rained sand, 
trace medium-grained sand 

SAND (SP), very dense, light olive brown (2 5Y 5/3 ), dry, fine-to medium
grained sand, 10% medium-grained sand, trace coarse-grained sand, trace 
subangular gravel 

Silty SAND (SM), very dense, dar1< grayish brown (2.5Y 4/2), dry, fine-to 
medium-grained sand, 10% gravel 

SAND (SP), very dense, dar1< grayish brown (2.5Y 4/2), dry, fine-to 
medium-grained sand, trace coarse-grained sand 

SAND (SP), very dense, grayish brown (2.5Y 5/2), dry, fine- to coarse
grained sand, 20% subangular gravel (at 35 7 teet bgs) 

Silty SAND (SM), very dense, dar1< greenish gray (GLEY 1 sGY 4/1), dry 

Well/Boring 

Construction 

Borehole backfilled 
....----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/15/05-12/15/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Albarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 
Auger Size: 8·inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8013 

Casing Elevation: NA 

Borehole Depth: 51 .5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hard, black (5Y 2 512), dry, lrace gravel 

Becomes dark olive gray (5Y 312) 

SILT (ML), very hard, dark olive gray (5Y 312), dry, rew clay 

Becomes dark yellowish brown (10YR 416) 

SAND (SP), very dense, olive (5Y 5/4), coarse-grained sand 

CLAY with Silt (CL), very hard, light olive brown (2.5Y 514), dry 

SILT (ML), very hard, olive (5Y 5/4 ), dry 

SAND (SC), very dense, dark greenish gray (GLEY 1 5GY 411 ), dry, 
medium-grained sand, trace gravel 

SAND (SC), very dense, dark greenish gray (GLEY 1 5GY 411 ), dry, fine
grained sand 

Becomes medium-grained sand 

(Same as abOve) 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonlle 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/13/05-12/13/05 
Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 
Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8014 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML). hard, dar!< grayish brown (10YR 412). damp, 5% fine-grained 
sand 

Becomes olive gray (SY 4/2). increases to 15% fine-grained sand 

Silty SAND (SM). very dense. greenish gray (GLEY 1 10Y 5/1), moist, fine
grained sand, 15% sill 

SAND (SP), very dense, olive brown (2.5Y 413), moist, fine- to medium
grained sand 

SILT (ML). hard, dar!< grayish brown (GLEY 1 10Y 412). moist. 20% clay, 5% 
fine-grained sand 

SILT (ML), hard, dar1< grayish brown (GLEY 110Y 4/2), moist, tO% fine
grained sand 

SAND (SW), very dense, greenish gray (GLEY 1 1 OY 511 ). moist, fine- to 
coarse-grained sand 

Becomes dar!< greenish gray (GLEY 1 10Y 4/1 ), trace clay 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feel bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/12/05·12/12/05 
Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: B·inch 
Auger Size: B·inch 
Rig Type: CME·75LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 6015 

Casing Elevation: NA Client: Isola & Associates. LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, dar1< yellowish brown (10YR 316), dry, 5% finei)rained 
sand 

Becomes olive (SY 414) 

Silty SAND (SM), very dense, dar1< greenish gray (GLEY t 10Y 411), moist, 
finei)rained sand, 30% silt 

SAND (SP), very dense, dar1< greenish gray (GLEY 1 10Y 411), moist, fine
grained sand 

SAND (SP), very dense, dar1< greenish gray (GLEY 1 5GY 411 ), moist, fine
to medium-grained sand, tr.Jce clay, 15% medium-grained 

SAND (SW), very dense, greenish gray (GLEY 1 5GY 4/1 ), mo1st, fine- to 
coarse-grained sand, 5% fine-gra1ned, 5% coarse-gl'ilined 

Increases to 15% coarse-grained sand 

SAND (SW), very dense, greenish gray (GLEY 1 5GY 411 ), moist, fine- to 
coarsBiJrained sand, 5% finei)rained, 75% medium-grained, 15% coarse
grained, 5% gravel 
-------------~---------------------

SAND (SP), very dense, olive (5Y 514), moist, fine- to medium-grained sand, 
trace clay 

Becomes greenish gray (GLEY 1 5GY 411 ), finei)rained sand 

Well/Boring 

Construction 

Borehole backfilled 
:---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/13/05-12/13/05 
Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 
Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 

£i 
Q. 
Q) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

so 

"0 Q) 

~ a. 
E 

Q) <II c/) 

.c (f) 

0 N iil 
~ 2: 

~ 
~ E 

2-3 ~~ 

5-6 5 

~~ 

10-115 

~~ 

15-16.5 

~l 
sc 

20-21.5 

~~ 
SP 

25-26.5 02 

~~ 

30-31.5 00 u CL 

35-36.5 0.0 

~~ 

40-41.5 0.1 

aa 

SP 

45-46 5 00 

~8 

50-51.5 

BBL 
BlASLANO, BOUCK & LEE. INC. 
engineers. ICientlrfs. economllts 

c: 
E 
.2 
0 

(.) 

Northing: NM Well/Boring ID: 8016 
Eastlng: NM 
Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs Location: Former Cenco Refinery 

Surface Elevation: NM Address: 12345 Lakeland Rd. 

Geologist: Veronique Lee City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, dark grayish brown (10YR 4/2), damp, 15% fine-grained 

--------------~------------~-----

CLAY (CL), hard, dark grayish brown (1DYR 4/2), damp, 20% silt 

-----~-----------------~------------

Sandy SILT (ML), hard, brown (10YR 4/3), moist, 30% fine-grained sand 

----------------------~-------------

Clayey SAND (SC), very dense, light yellowish brown (2.5Y 614), moist, fine-
grained sand, 15% clay 

--------------·----------------------

SAND (SP), very dense, olive (5Y 514), moist, fine- to medium-grained sand, 
trace silt 

------------------------------------

CLAY (CL), hard. dark olive gray (5Y 312), moist, 20% fine-grained sand 

Becomes dark yellowish brown (10YR 4/4), decreases to 5% fine-gramed 
sand 

---------------------~------~-------

SAND (SP), very dense, olive gray (5Y 4/2), moisl, fine-grained sand. 5% 
clay 

Becomes olive gray (SY 412) 

Becomes gray (5Y 611) 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Well/Boring 

Construction 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Project: 54203.002 
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Date Start/Finish: 12/29/05-12/29/05 
Drilling Company: WOC Exploration 
Driller's Name: Jorge Gutierrez: 
Drilling Method: Hand Auger 
BltSize: NA 
Auger Size: 3-inch 
Rig Type: NA 

Northing: NM Well/Boring ID: 8017 
Eastlng: NM 
Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 16' bgs Location: Former Cenco Refinery 

Surface Elevation: NM Address: 12345 Lakeland Rd. 

Sampling Method: Core Sampler/Slide Hammer Geologist: Veronique Lee City/State: Santa Fe Springs, CA 
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Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), dark brown (10YR 313), moist, 5% fine-grained sand 

Becomes dark yellowish brown (10YR 316) 

Well/Boring 

Construction 

____ Borehole backfilled 

Becomes dark yellowish brown (10YR 414), increases to 10% fine-grained 
sand 

SAND (SP), light olive brown (2.SY 5/4), moist, f1ne-grained sand, 5% silt 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 16 feet bgs 
Water not enountered during drilling. 

wth Neat Cement 
with 5% Bentonite 

Project: 54203.002 
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Date Start/Finish: 12/29/05-12/29/05 
Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 
Drilling Method: Hand Auger 
BltSI:i:e: NA 
Auger Size: NA 
RlgType: NA 

Northing: NM Well/Boring ID: 8018 
Eastlng: NM 
Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 16' bgs Location: Former Genco Refinery 

Surface Elevation: NM Address: 12345 Lakeland Rd. 

Sampling Method: Core Sampler/Slide Hammer Geologist: Veronique Lee City/State: Santa Fe Springs, CA 
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Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), darl< brown (10YR 313), damp, 5% fine,grained sand 

Becomes dark yellowish brown (10YR 316) 

Well/Boring 

Construction 

----e~~·~:~ g~~~~~d 

Becomes darl< yellowish brown ( 1 OYR 4/4 ), moist, increases to 10% fine~ 
grained sand 

Silty SAND (SM).Iight olive brown (2.5Y 514), moist, fine1jra1ned sand, 20% 
silt 

Remarks: bgs::: below ground surface;. NA ==Not Applicable/Available 
NM ::: Not Measured 
Total Depth== 16 feet bgs 
Water not enountered during drilling. 

with 5% Bentonite 

Project: 54203.002 
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Date Start/Finish: 12/28105-12/28/05 
Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 
Drilling Method: Hand Auger 
Bit SIZe: NA 
Auger SIZe: NA 
RlgType: NA 

Northing: NM 
Eastlng: NM 
Casing Elevation: NA 

WeiUBorlng ID: 8019 

Client: Isola & Associates, LLP 

Sampling Method: Core Sampler/Slide Hammer 

Borehole Depth: 11' bgs 

Sulface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

CltyiState: Santa Fe Springs, CA 
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() Stratigraphic Description 

SILT (ML), very dark grayish brown (10YR 312), moist, 5% fine-grained sand 

Becomes dark yellowish brown (10YR 3/6) 

Becomes light olive brown (5Y 5/4 ), moist, increases to 20% fine-grained 
sand 

Well/Boring 

Construction 

Borehole I 
'-----~~- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available. 
Total Depth = 11 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/12/05-12/12/05 
Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 
Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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BLASLAND, BOUCK lllEE, INC. 
engineers. selenffsts, economists 

Northing: NM Well/Boring 10: 8020 
Eastlng: NM 
Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs Location: Former Cenco Refinery 

Surface Elevation: NM Address: 12345 Lakeland Rd. 

Geologist: Veronique Lee City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, dar!< olive brown (2 5Y 3/3), damp, tO% fineilrained sand 

Becomes olive (5Y 414) 

Well/Boring 

Construction 

S1lly SAND (SM), very dense, dar!< greenish gray (GLEY t tOY 4/t ), moist, 
.. :r. fineijrained sand, 20% silt 

;:r. 

SAND (SP), very dense, dar!< greenish gray (GLEY 1 toY 411 ), moist, fine
to mediumijrained sand, 5% silt, 5% gravel 

SAND with Clay (SP-SC), very dense, dar!< greenish gray (GLEY t tOY 
4/t ), moist, fine-to mediumijrained sand, tO% clay, 5% medium-grained 
sand 

SAND (SP), very dense, greenish gray (GLEY 1 SGY Sit), moist, fine
grained sand 

CLAY (CL), hard, olive (5Y 414), moist, ts% fine-gra1ned sand 

SAND with Clay (SP-SC), very dense, dar!< greenish gray (GLEY 1 tOY 
4/t ), moist, fineijralned sand, t 0% clay 

SAND (SP), very dense, greenish gray (GLEY 1 tOY 6/t ), moist, fine
grained sand 

6orehole backfilled 
:----~ wlh Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date StartJFinlsh: 12/28/05-12/28/05 
Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 
Drilling Method: Hand Auger 
BltSize: NA 
Auger Size: NA 
Rig Type: NA 

Northing: NM WeiUBorlng ID: 8021 
Eastlng: NM 
Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 11' bgs Location: Former Cenco Refinery 

Surface Elevation: NM Address: 12345 Lakeland Rd. 

Sampling Method: Core Sampler/Slide Hammer Geologist: Veronique Lee City/State: Santa Fe Springs, CA 
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Checked By: Jennifer Wiley, P. G. 

c: 
E 
:::l Well/Boring 0 Stratigraphic Description 0 Construction 

SILT (ML), very dar1< grayish brown (10YR 312), moist, 5% fine-jjr.:tined sand 

(Same as above) Borehole I 
~--- wth Neat Cement 

with 5% Bentonite 

Becomes dar1< olive gray (5Y 3/2), increases to 10% fine-grained sand 

Remarks: bgs = below ground surface: NA = Not Applicable/Available. 
Total Depth = 11 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/28/05-12/28/05 
Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 
Drilling Method: Hand Auger 
Bit Size: NA 
Auger Size: NA 
RlgType: NA 

Northing: NM Well/Boring 10: 8022 
Eastlng: NM 
Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 14' bgs Location: Former Cenco Refinery 

Sutface Elevation: NM Address: 12345 Lakeland Rd. 

Sampling Method: Core Sampler/Slide Hammer Geologist: Veronique Lee City/State: Santa Fe Springs, CA 
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BLASLAND, BOUCK 8l LEE, INC. 
engineers, selentllts, economists 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), dar1< brown (10YR 313), damp, 5% fine-grained sand 

Becomes dart< yellowish brown (10YR 3/6) 

Becomes olive brown (2 5Y 4/4 ), moist, increases to 10% fine-grained sand, 
strong solvent odor 

Increases to 20% fine-grained sand 

Well/Boring 

Construction 

1----- !?~~~~~ ~~~~~d 
with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available. 
Total Depth= 14 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/28/05·12/28/05 
Drilling Company: WDC Exploration 
Drlller"s Name: Jorge Gutierrez 
Drilling Method: Hand Auger 
BltSize: NA 
Auger Size: NA 
RlgType: NA 

Northing: NM Well/Boring ID: 8023 
Eastlng: NM 
Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 16' bgs Location: Former Cenco Refinery 

Surface Elevation: NM Address: 12345 Lakeland Rd. 

Sampling Method: Core Sampler/Slide Hammer Geologist: Veronique Lee City/State: Santa Fe Springs, CA 
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BBL 
BI.ASI.AND, BOUCK &LEE, INC. 
englfneers. scJentlsts. economists 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), dark brawn (10YR 3/3). moist, tO% fine-grained sand, strang 
solvent odor 

Becomes very dart< grayish brown (10YR 3/2) 

Becomes olive (5Y 4/4) 

Silty SAND (SM), light olive brown (2 5Y 5/3), moist, fine-grained sand, 15% 
silt 

Well/Boring 

Construction 

--- !~~e~~~~ g~~~~~d 
with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available. 
Total Depth= 16 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/16/05-12/16/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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BLASLANO, BOUCK & LEE, INC. 
engineers, scientists, economists 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8024 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, dark brown (10YR 3/3), dry, 5% fine.graoned sand 

Becomes dark yellowish brown (10YR 4/4) 

Becomes dark yellowish brown (10YR 4/4), 10% fine-grained sand 

Silty SAND (SM), very dense, olove (SY 4/3), moist, fine-grained sand, 20% 
silt 

SAND (SP). very dense. olive gray (SY 4/2). moist, fine· to medium-grained 
sand 

CLAY (CL), hard, dark gray (SY 4/1 ), moist, 10% silt 

CLAY (CL), hard, olive brown (2.5Y 4/4), moist, 10% fine.gramed sand 

Sandy SILT (ML), hard, olive brown (2.5Y 4/4), moist, 30% fine-grained 
sand 

Clayey SAND (SC), very dense, olive brown (2.5Y 4/4), moist, fine-grained 
sand, 40% clay, strong odor 

SAND with Clay (SP--SC), very dense, light olive brown (2.5Y 5/4), moist, 
fine-grained sand, 10% clay 

Well/Boring 

Construction 

Borehole backfilled 
,..---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/15/05-12/15/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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BIASI.ANO, BOUCK & LEE, INC. 
engineers, scJerttltls. economls1l 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8025 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, very dart< grayish brown (10YR 3/2), dry, 5% fine-grained 
sand 

SILT (ML), hard, Olive (5Y 4/3), moist, 20% fine-grained sand 

SAND with Silt (SP-SM), very dense, olive (5Y 4/3), moist, fine-grained 
sand, 10% silt 

Silty SAND (SM), very dense, dart< olive gray (5Y 312), moist, fine- to 
medium-grained sand, 5% medium-grained sand, 15% silt 

CLAY (CL), hard, Olive brown (2.5Y 4/4), moist, trace fine-grained sand 

Clayey SAND (SC), very dense. Olive gray (5Y 4/2), moist, fine-grained 
sand, 20% clay 

Sandy CLAY (CL), hard, olive gray (5Y 4/2), moist, 40% fine-grained sand 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 511 ), mOist, fine
grained sand, 5% silt 

Becomes light olive gray (5Y 6/2) 

Well/Boring 

Construction 

Borehole backfilled 
r---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM =Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/15/05-12/15/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8026 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, dar\< yellowish brown (10YR 4/4), dry, fine-grained sand 

SILT (ML), hard, dar\< yellowish brown (10YR 314), damp, fine-to coarse
grained sand 

SILT (ML), hard, brown (10YR 4/3), damp, fine-grained sand 

SAND with Silt (SP..SM), very dense, light olive brown (2.5Y 5/3), moist, 
fine-grained sand 

Silty SAND (SM), very dense, olive (5Y 5/4), moist, fine-to coarse-grained 
sand 

Becomes light olive brown (2.5Y 5/4 ), fine· to medium-grained sand 

SILT (ML), hard, dar\< yellowish brown (10YR 416), moist, fine-grained sand 

Silty SAND (SM), very dense, olive brown (2.5Y 414), moist, fine-grained 
sand, 20% silt 

(Same as above) 

SAND (SP), very dense, light olive brown (2.5Y 5/3), moist, fine· to medium
grained sand, 5% sill 

(Same as above) 

Well/Boring 

Construction 

Borehole backfilled 
r--~~- wlh Neal Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/14/05-12/15/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring ID: 8027 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML). hard, dar1< yellowish brown (10YR 3/6), damp, 5% fine-grained 
sand 

Becomes light olive brown (2.5Y 5/4). dry 

SAND (SP), very dense, olive (5Y 514 ). m01s1, ~ne-grained sand, 5% sill 

SAND (SW), very dense, olive (5Y 4/4 ), moist, fine- to coarse-grained sand, 
5% silt 

Increases to 15% Slit 

Clayey SAND (SC), very dense, brown (10YR 4/3), moist, fine-grained 
sand, 30% clay 

Decreases Ia 20% clay 

SAND with Clay (SP-SC). very dense. olive (5Y 5/3), mo1s1, fine· to medium
grained sand, 10% clay 

Well/Boring 

Construction 

Borehole backfilled 
t---- wlh Neal Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/13/05-12/13/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8028 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, darl< yellowish brown (10YR 4/4), damp, 5% fineijrained 
sand 

Becomes darl< yellowish brown ( 1 OYR 3/6), 

Becomes grayish brown (2.5Y 5/2), increases to 15% fine·grained sand 

Silty SAND (SM), very dense, olive (5Y 4/3), mo1st, fineijrained sand, 15% 
silt 

Sandy SILT (ML), hard, olive (5Y 4/3), moist, 30% fineijrained sand 

SILT (ML), hard, dar1< olive gray (5Y 3/2), moist, 20% fineijrained sand 

SAND (SW), very dense, light olive gray (5Y 6/2), moist, fine· to coarse· 
grained sand, trace silt 

SAND (SW), very dense, greenish gray (GLEY 1 10Y 5/1 ). moist, fine· to 
coarseijrained sand, 5% silt 

SAND with Silt (SW·SP), very dense, dar1< greenish gray (GLEY 1 10Y 4/1), 
moist, fine· to coarse-grained sand, 10% Silt, 5% coasre.grained sand 

SAND with Sill (SP.SM), very dense, dar1< greenish gray (GLEY 1 10Y 4/1 ), 
moist, fineiJrained sand, 10% s1ll 

Well/Boring 

Construction 

Borehole backfilled 
~---wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/14/05-12/14/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Albarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring ID: 8029 

Casing Elevation: NA 

Borehole Depth: 51' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hard, dark brown (10YR 3/3), dry 

SILT (ML), very hard, dark brown (10YR 313), dry, trace clay 

SILT (ML), very hard, olive brown (2.5Y 4/4 ), dry, trace clay 

SAND with Silt (SP-SM), very dense, olive brown (2.5Y 4/3), dry, coarse
grained sand 

Clayey SILT (ML), very hard, olive brown {2.5Y 4/4), dry 

Silty CLAY (CL), very hard, olive gray (5Y 4/2), dry 

SAND {SP), very dense, dark gray {5Y 4/1 ), moist, medium-grained sand 

Becomes coarse-grained sand 

SAND (SP), medium dense, dark gray (5Y 4/1 ), mo•st, medium- to coarse
grained sand 

SAND with Clay (SP-SC), medium dense, dark gray (5Y 4/1 ), moist, coarse
grained sand 

SAND (SP), dense, dark gray (5Y 4/1 ), dry, med•umi)rained sand 

Well/Boring 

Construction 

Borehole backfilled 
r----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/14/05-12/14/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8030 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT with Clay (ML), very hard, olive brown (2.5Y 4/3), dry 

(Same as above) 

SILT with Clay (ML), very hard, dar1< brown (7.5Y 3/4), dry 

Silty SANO (SM), very dense, dar1< yellow•sh brown (10YR 4/4), dry, 
medium-grained sand 

Silty SAND (SM), dense, dar1< brown (10YR 313), dry, medium-grained sand, 
trace coarse-grained sand, trace gravel 

Clayey SILT (ML), very hard, light olive brown (2.5Y 5/3), moist 

SILT (ML), very hard, dar1< greenish gray (GLEY 1 5GY 4/1 ), dry 

SAND (SP), dense, greenish gray (GLEY 1 5GY 6/1 ), dry, medium-grained 
sand 

Becomes very dense 

SAND (SP), very dense, greenish gray (GLEY 1 5GY 611 ), dry, medium
grained sand 

(Same as above) 

Well/Boring 

Construction 

Borehole backfilled 
r---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface: NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 01/06/06·01106/06 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM Well/Boring ID: 8031 
Eastlng:NM 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs Location: Former Genco Refinery 

Surface Elevation: NM Address: 12345 Lakeland Rd. 

Geologist: Megan Smoley City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Well/Boring 
Stratigraphic Description Construction 

Clayey SILT (ML), very hard, olive brown (2 5Y 4/4), dry 

Becomes dar1< yellowish brown (10YR 3/4) 

SILT (ML), very hard, olive brown (2.5Y 4/4 ), dry, 25% gravel 

Clayey SILT (ML), very hard, olive brown (2.5Y 4/4), dry, presence of mud 

~--~~--------------------~-~-------

SAND (SW), very dense, light 011ve brown (2.5Y 5/3), dry, fine-to coarse-
grained sand, 5% subangular gravel 

----------~~~-------~-~------------

Silty SAND (SM), very dense, olive (5Y 4/3), dry, fine-grained sand wilh 
10% medium-grained sand, 5% gravel 

Silly SAND (SM), very dense, olive gray (5Y 4/2), dry, fine-grained sand 
with 10% medium-grained sand, 5% gravel 

--~-~~-----~------------------~~---

Clayey SAND (SC), very dense, olive (5Y 4/4 ), dry, fine- to medium-grained 
sand, trace gravel 

Remarks: bgs =below ground surtace; NA = Not Applicable/Available 
NM ::: Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Borehole backfilled 
wlh Neat Cement 
with 5% Bentonite 

Project: 54203.002 
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Date Start/Finish: 01106/06·01/06/06 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: B·inch 

Auger Size: B·inch 

Rig Type: CME·75LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8032 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Sulface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Clayey SILT (ML), very hard, dar1< brown (10YR 3/3). dry 

Clayey SILT (ML), very hard, black (1 OYR 2.511 ). dry, 30% gravel 

Clayey SILT (ML). very hard, o11ve brown (2.5Y 4/4), dry 

Silty CLAY (CL), very hard, dar1< olive gray (5Y 3/2), moist 

Becomes dark brown (10YR 3/3) 

Silty SANO (SM), dense, dark olive gray (5Y 3/2), dry, f•neilrained sand 
with 15% medium- to coarse-jlrained sand, 20% fine to coarse subangular 
gravel 

Silty SAND (SM), very dense, dark greenish gray (GLEY 1 5GY 4/1 ), dry 
flne-jlrained sand, 5% gravel 

Increases to 10% gravel 

Silty SAND (SM), very dense, dark greenish gray (GLEY 1 5GY 4/1 ), dry, 
fine-grained sand, 5% clay, 10% gravel 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/29/05-12/29/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-lnch 
Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8033 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), very hard, olive brown (2.5Y 4/4), dry, with clay 

SAND with Silt (SP-SM), very dense, dar1< yellowish brown (10YR 3/4), dry, 
fine-grained sand 

CLAY (CL), very hard, very dar1< grayish brown (2.5Y 312), dry, with silt 

SILT (Ml), very hard, vary dar1< grayish brown (2.5Y 312), dry, with day 

Silty SAND (SM), very dense, olive gray (5Y 4/2), dry, fine-lJrained sand, 
10% clay 

Silty SAND (SM), very dense, dark olive gray (5Y 3/2), dry, fine-l)rained 
sand, 15% clay, trace gravel 

SAND (SP), very dense, gray (5Y 6/1 ), dry, fine-lJrained sand, few medium
grained sand 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Star1/Finlsh: 12/14/05-12/14/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8034 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51 .5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, darl< yellOWISh brown (10YR 3/6), dry, 5% fine-grained 
sand 

Becomes darl< yellowish brown (10YR 4/4) 

SILT (ML), hard, darl< greenish gray (GLEY 1 10Y 4/1), moist, 15% fine
grained sand 

SANO (SP), very dense, greenish gray (GLEY 1 10Y 5/1 ), moist, fine
grained sand 

Becomes fine- to medium-grained sand, 5% medium-grained sand 

SANO (SP), very dense, darl< greenish gray (GLEY 1 tOY 4/1 ), moist, fine
to medium-grained sand 

SAND (SP), very dense, darl< greenish gray (GLEY 1 10Y 4/1 ), fine- to 
medium-grained sand 

SAND (SP), very dense, darl< greenish gray (GLEY 1 10Y 4/1 ), moist, fine
to medium-grained sand, 5% medium.grained sand, trace clay 

SAND with Clay (SP.SC), very dense. dark greenish gray (GLEY 1 10Y 
4/1 ), moist, nne- to medium-grained sand 

SAND with Clay (SP.SC), very dense, darl< greenish gray (GLEY 1 10Y 
4/1 ), moist, fine- to coarse-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
r---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/14/05-12/14/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8035 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, very dark brown (10YR 212), dry, 5% gravel 

SILT (ML), hard, dark yellowish brown (10YR 4/6), moist, fine-grained sand 

Sandy SILT (ML), hard, olive (5Y 4/3), moist, fine-grained sand 

SAND with Silt (SP-SM), very dense, greenish gray (GLEY 1 10Y 5/1 ), 
moist, fine-grained sand 

Becomes dark greenish gray (GLEY 1 tOY 411), fine- to medium-grained 
sand 

Sandy SILT (ML), very dense, olive (5Y 4/1 ), moist, fine-grained sand 

Sandy SILT (ML), very dense, dark greenish gray (GLEY 1 10Y 4/1), moist, 
fine-grained sand 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 5/1 ), moist, fine- to 
medium-grained sand 

SILT (ML), very dense, dark greenish gray (GLEY 1 1 OY 4/1 ), moist, fine
grained s;;~nd 

Clayey SAND (SC), very dense, dark greenish gray (GLEY 1 10Y 4/1 ), 
moist, fine-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
r---~~- wlh Neat Cement 

with 5% Benton1te 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM " Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/14/05-12/14/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8036 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronlque Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, darl< yellowish brown (10YR 3/6), dry, fine-grained sand 

(Same as abOve) 

Sandy SILT (ML), hard, dar!< greenish gray (GLEY 1 1 OY 411 ). dry, fine
grained sand 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 511 ), moist, fine
grained sand 

(Same as above) 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 5/1 ). moist, fine- to 
medium-grained sand, trace 11avel 

SAND (SP), very dense, greenish gray (GLEY 1 1 OY 5/1 ), moist, fine
grained sand 

Sandy CLAY (CL), hard, olive (5Y 4/3), moist. fineiJrained sand 

Clayey SAND (SC), very dense, dar!< greenish gray (GLEY 1 1 OY 411 ), 
moist, fineilrained sand 

SAND with Clay (SP-SC). very dense. greenish gray (GLEY 1 10Y 511 ), 
moist. fine- to mediumijrained sand 

Becomes dar!< greenish gray (GLEY 1 10Y 411 ), fine- to coarseijrained 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/19/05-12/19/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martine:~: 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 lAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8037 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML). hard, dark yellow1sh brown (10YR 3/6), moist, 5% fine-grained 
sand 

Becomes dark brown (10YR 3/3) 

SILT (ML). hard, light olive brown (2.5Y 5/4). dry, 15% fine-grained sand 

SAND (SP). very dense. light yellowish brown (2.5Y 6/4). mo<st. fine-grained 
sand, 5% sill 

SAND with Sill (SP-SM). very dense. light olive brown (2.5Y 5/4), moist, 
fine-grained sand, 10% silt 

SAND (SP). very dense, light olive brown (2.5Y 5/4 ). moist, fine-grained 
sand, trace sill 

SAND with Clay (SP-SC). very dense. olive brown (2 5Y 4/4). moist. 10% 
clay 

Sandy SILT (ML). hard. olive brown (2.5Y 4/4), moist, 30% fine-grained 
lilii:Jll (ML). hard, olive brown (25Y 4/4). moist,15% clay 

SAND with Stlt (SP-SM). very dense, olive brown (2.5Y 6/3). moist. nne
grained sand, 10% silt 

Well/Boring 

Construction 

Borehole backfilled 
!---- wth Neat Cement 

with 5% Bentonite 

· · · · Becomes olive gray (5Y 5/2) 

SAND (SP). very dense. olive gray (6Y 612), moist, fine-grained sand 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/19/05-12/19/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8038 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51' bgs 

Surtace Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, dar1< grayish brown (tOYR 412), damp, 5% fine-grained 
sand 

Becomes brown (10YR 513) 

Becomes dar1< grayish brown (10YR 412) 

SAND (SP), very dense, very pale brown (10YR 714), moist, fine-grained 
sand, trace silt 

SAND (SP), very dense, yellowish brown (10YR 514), moist, fine- to 
medium-gra1ned sand, trace coarse-grained sand 

SAND (SP), very dense, grayish brown (2 SY 512), moist, fine- to medium
grained sand 

CLAY (CL), hard, olive brown (2 5Y 414), moist, 10% silt 

gray (GLEY 1 1 OY 411), moist, 5% clay, 

Clayey SAND (SC), very dense, olive (2.5Y 414), moist, fine-grained sand, 
20% clay 

SAND with Clay (SP-SC), very dense, ol1ve brown (2.5Y 414), moist, fine-
grained sand, 10% clay 

---~---------------------------~~~-

SAND (SP), very dense, light alive brown (2.5Y 513), moist, fine-grained 
sand, 5% clay 

dense, light olive brown (2 5Y 514), moist, fine- to medium-
1 

Well/Boring 

Construction 

Borehole bacKfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/16/05-12/16/05 

Drilling Company: WDC Exploration 
Driller's Nama: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Wall/Boring 10: 8039 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, dar!< brown (10YR 3/3), damp, 5% fine-grained sand 

Becomes dar!< yellowish brown (10YR 316) 

Becomes olive brown (2.5Y 4/3), increases to 15% fine-grained sand 

SAND (SW), dense, yellowish brown (10YR 5/6), moist, fine- to coarse
grained sand, 5% silt, trace gravel 

SAND with Sill (SP-SM), very dense, dar!< yellowish brown (10YR 4/6), 
moist, fine~ to medium-grained sand, 10% silt 

Silty CLAY (CL), hard, olive gray (5Y 1 5/2) and strong brown (7.5YR 518) 
with bluish black (GLEY 1 5PB 2 5/1) specs, dry, trace fine-grained sand 

Clayey SAND (SC), very dense, olive brown (2.5Y 4/4), moist, fine-grained 
sand, 40% clay 

Becomes light olive brown (2.5Y 5/4). decreases to 15% clay 

SAND with Clay (SP-SC), very dense, light olive brown (2.5Y 514), mo1st, 
fine-grained sand, 10% clay 

very dense, dar1< greenish gray (GLEY 1 10Y 4/1 ), moist, fine-

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface: NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB039.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date: 02/01/06 



Date Start/Finish: 12/19/05-12/19/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"1D Split Spoon 
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BI.ASLANO, BOUCK&. LEE, INC. 
anglneen. scientists, economists 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8040 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, very dark grayish brown (2.5Y 3/2), dry, 5% fine-grained 
sand 

Becomes olive brown (2.5Y 413) 

Becomes dark yellowish brown (10YR 316) 

Sandy SILT (ML), hard, light olive brown (2.5Y 5/4 ), moist, 30% fine-grained 
sand 

Silty SAND (SM), very dense, olive (5Y 5/3), moist, fine-grained sand, 15% 
. silt 

SILT (ML), hard, yellowish brown (10YR 5/6), moist, 15% fine-grained sand 

CLAY (CL), hard, dark yellowish brown (10YR 4/6), moist, trace fine-grained 
sand 

SILT (ML), nard, olive (5Y 514), moist, 20% fine-grained sand 

Silty SAND (SM), very dense, olive (5Y 5/3), moist, fine-grained sand, 15% 

Well/Boring 

Construction 

Borehole backfilled 
It---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB040.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/08/06 



Date Start/Finish: 12/28/05-12/28/05 
Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 
Drilling Method: Hand Auger 
Bit Slz:e: NA 
Auger Slz:e: 3-inch 
RlgType: NA 

Northing: NM Well/Boring ID: 8041 
Eastlng: NM 
Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 11' bgs Location: Former Genco Refinery 

Surlace Elevation: NM Address: 12345 Lakeland Rd. 

'ampllng Method: Core Sampler/Slide Hammer Geologist: Veronique Lee City/State: Santa Fe Springs, CA 
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Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 
Well/Boring 

Construction 

SILT (ML), dar1< yellowish brown (10YR 3/4). damp, 5% fine-grained sand 

Becomes dar1< yellow1sh brown (10YR 3/6) Borehole 1 

---wth Neat Cement 

Becomes dar1< greenish gray (GLEY 1 tOY 41t), tO% fine-grained sand 

SILT (ML), dark greenish gray (GLEY t tOY 41t ). damp, 5% fine-grained 
sand, tO% gravel 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 11 feet bgs 
Water not enountered during drilling. 

with 5% Bentonite 

Project: 54203.002 Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
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Date Start/Finish: 12/20/05·12/20/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 

Auger Size: 8·inch 

Rig Type: CME·75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8042 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, black (10YR 211), moist, 5% fine-grained sand 

Becomes dar1< greenish gray (GLEY 1 lOY 411) 

SILT (ML), hard, olive brown (2.5Y 414), moist, 5% clay, 15% finei)rained 
sand 

SAND (SW), very dense, olive brown (2.5Y 414), moist, fine- to coarse
grained sand, 5% silt, 15% medium-grained sand, 5% coarse~grained sand 

(Same as above) 

SAND with Silt (SP-SM), very dense, light olive brown (2.5Y 514), moist, 
fine-grained sand, 10% sill 

CLAY (CL), hard, dar1< yellowish brown (10YR 3/6), moist, trace fine-grained 
sand 

Sandy SILT (ML), hard, yellowish brown (10YR 514), moist, 30% fine
grained sand 

SILT (ML), hard, olive brown (2.5Y 4/4), moist, 15% clay 

Silty SAND (SM), very dense. light olive brown (2.5Y 5/3), moist, fine
. grained sand, 20% silt 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8042.dat 
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Date Start/Finish: 12/16/05·12/16/05 

Drilling Company: WDC Exploration 
Driller's Nama: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 6-inch 

Auger Size: 6-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Easting: NM 
Casing Elevation: NA 

Borehole Depth: 51' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Wall/Boring ID: 8043 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

SILT (ML), very hard, grayish brown (IOYR 5/2), dry, trace gravel 

SILT (ML), very hard, very dar1< grayish brown (10YR 3/2), dry 

SILT (ML), very hard, dar1< gray (IOYR 4/1), moist 

SILT (ML), very hard, olive (5Y 4/3), dry 

CLAY with Sill (CL), very hard, Olive gray (5Y 4/2), mOISt 

SILT (ML), very hard, olive gray (5Y 5/2), dry 

Clayey SILT (ML), very hard, olive (5Y 4/3), dry 

SILT (ML), very hard, olive (SY 4/4), dry, trace clay 

SILT (ML), very hard, light olive brown (2.5Y 5/3), dry 

very dense, light olive bruwn (2.5Y 5/4), dry, medium-

Borehole backfilled 
i---~ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/16/05-12/16/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Easting: NM 

Well/Boring ID: 8044 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surlace Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hard, black (2.5Y 511 ), dry, trace clay 

Silly CLAY (CL), very hard, dar1< yellowish brown (10YR 3/6), dry 

SILT (ML), very hard, yellowish brown (10YR 5/6), dry 

SANO with Silt (SP-SM), vary dense, olive (5Y 613), dry, fine-grained sand 

SANO (SP), dense, olive (SY 6/3), dry, medium-grained sand 

SANO (SP), very dense, gray (6Y 5/1 ), dry, medium-grained sand 

CLAY (CL), very hard, olive brown (2.5Y 414), dry, trace fine-grained sand 

SILT (ML), very hard, olive brown (2.5Y 4/4 ), dry 

SANO (SP), vary dense, grayish brown (2.5Y 512), dry, medium-grained 
sand 

Becomes olive brown (2.5Y 414) 

Well/Boring 

Construction 

Borehole backfilled 
+----- wth Neat Cement 

with 5% 8snton1te 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/15/05·12/15/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: B·inch 

Auger Size: 8·inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM Well/Boring ID: 8045 
Eastlng: NM 
Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs Location: Former Genco Refinery 

Surface Elevation: NM Address: 12345 Lakeland Rd. 

Geologist: Maher Zein City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Well/Boring 
Stratigraphic Description Construction 

SILT (ML), very hard, dark yellowish brown (10YR 314), dry, trace gravel 

SILT (ML), very hard, dark brown (7.5YR 312), dry 

Becomes brown (7.5YR 413) 

Becomes dark yellowish brown (tOYR 416) 

-----------------------------------

SAND (SP), very dense, olive (5Y 513), dry, medium-grained sand 

SAND (SP), dense, olive (5Y 514), dry, medium-grained sand 

SAND with Clay (SP-SC), very dense, Olive (5Y 414 ), moist, medium-grained 
sand 

-------~-----------~----------~----

CLAY (CL), very hard, olive gray (SY 412), dry, trace fine-gra•ned sand 

------~--------------------~~-----

SAND (SP), dense, pale olive (5Y 614), dry, medium-grained sand 

Becomes very dense 

SAND (SP), very dense, pale olive (5Y 614 ), dry, fine-grained sand 

Remarks: bgs =below ground surface; NA"' Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Project: 54203.002 
Data File:CencoB045.dat 
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Date Start/Finish: 12/15/05·12/15/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 

Auger Size: 8·inch 

Rig Type: CME·75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8046 

Casing Elevation: NA 

Borehole Depth: 51' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Sandy SILT (ML), very hard, dar1< yellowish brown (10YR 3/4), dry, trace 
gravel 

SILT with Sand (ML), very hard, olive brown (2.5Y 4/3), dry, ftne- to coarse
grained sand 

SILT (ML), very hard, dar1< olive gray (SY 312), dry 

Becomes olive gray (5Y 512) 

SAND (SP), very dense, olive gray (5Y 512), dry, fine-grained sand, trace s11t 

SAND (SP), dense, olive (5Y 513), dry, medium-grained sand 

SAND (SP), very dense, olive (5Y 513), dry, medium- to coarse-grained 
eiJA!( (Cl), hard, olive (5Y 513), dry 

CLAY with Sand (CL), very hard, olive brown (2.5Y 4/3), moist 

SAND with Clay (SP-SC), very dense, olive (5Y 413), moist, medium-grained 
sand 

SAND (SP-SC), very dense, olive gray (5Y 412), dry, medium-grained sand, 
trace silt 

Well/Boring 

Construction 

Borehole backfilled 
f----~ wth Neat Cement 

with 5% Benton1te 

Remarks: bgs "below ground surface; NA" Not Applicable/Available 
NM = Not Measured 
Total Depth" 51 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/15/05-12/15/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 804 7 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Jeff Hebert 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY with Silt (CL), very hard, dark brown (7 5YR 3/4), dry 

CLAY (CL), very hard, dark yellowish brown ( 1 OYR 3/6), dry 

Clayey SILT (ML), very hard, dark greenish gray (GLEY 1 5GY 4/1 ), dry 

SAND (SP), very dense, dark greenish gray (GLEY 1 5GY 1/1 ), dry, 
medium-grained sand 

(Same as above) 

SAND (SP), medium dense, dark greenish gray (GLEY 1 5GY 4/1 ), dry, 

SAND with Clay (SP.SC), very dense, dark greenish gray (GLEY 1 5GY 
4/1 ), dry, fineiJrained sand 

Clayey SILT (ML), very hard, dark greenish gray (GLEY 1 SGY 4/1 ), dry 

SAND (SP), very dense, olive (5Y 513). dry, mediUmiJrained sand, trace 
coarseiJrained sand 

Clayey SAND (SP·SC). very dense, dark greenish gray (GLEY 1 5GY 4/1 ), 
moist, medium-.grnined sand 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/20/05-12/20/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75LAR 

Sampling Method: 2"10 Split Spoon 
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BI.ASLAND. BOUCK & LEE, INC. 
engtneen, ICientlsts, 8COI'IOffllsts 

Northing: NM 
Eastlng: NM 

Well/Boring 10: 8048 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Stl T (ML), hard, dark yellowish brown (tOYR 3/6), dry, 5% fine-ljrained 
sand 

Becomes greenish gray (GLEY t SGY 4/1) 

SILT (ML), hard, dar1< greenish gray (GLEY ttOY 4/t), moist, t5% fine
grained sand 

Silty SAND (SM), very dense, dar1< greenish gray (GLEY ttOY 411), moist, 
fine- to medium-lJrained sand, 15% silt, 5% medium-ljrained sand 

SILT (ML), hard, dar1< greenish gray (GLEY t tOY 4/1 ), moist 

SAND (SW), very dense, dark greenish gray (GLEY 1 tOY 4/t ), moist, fine
to coarse-grained sand, 5% silt, 20% medium-lJrained sand, 5% coarse
grained sand 

SAND (SP), very dense, dar1< greenish gray (GLEY t10Y 411), moist, fine
to medium-grained sand, 5% Sill, 20% medium-lJrained sand 

Sandy SILT (ML), hard, greenish gray (GLEY t tOY 6/1), moist, 30% fine
grained sand 

SAND (SW), very dense, greenish gray (GLEY t tOY 611 ), moist, fine- to 
coarse-ljrained sand 

(Same as above) 

very dense, greenish gray (GLEY t tOY 611 ), moist, fine-

Well/Boring 

Construction 

Borehole backfilled 
---- wlh Neal Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth =51 .5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/14/05-12/14/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BIASLAND. BOUCK&. LEE, INC. 
angineen. sclentlsls, economists 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8049 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, very hard, dark brown (IOYR 3/3), dry 

SILT (ML), very hard, dark brown (10YR 313), dry 

SILT (ML), hard, dark brown (10YR 313), dry 

SAND {SP), dense, light olive brown {2.5Y 5/6), dry, fine-grained sand, trace 
sill 

SAND {SP), very dense, light olive brown (2.5Y 5/4). dry, coarsei)rained 
sand, trace gravel 

SAND (SP), dense, olive (5Y 5/3), dry, medium-grained sand 

CLAY {CL), very hard, olive (5Y 5/4), moist 

SILT {ML), very hard, olive gray (5Y 4/2), dry 

SAND with Clay (SP-SC), very dense, olive (5Y 4/3), dry, coarse-grained 
sand with mediumi)ralned 

SAND (SP), very dense, greenish gray (GLEY 1 5GY 5/1 ), dry, medium
grained sand 

SAND {SP), dense, greenish gray {GLEY 1 5GY 5/1 ), dry, mediumiJrained 

Well/Boring 

Construction 

Borehole backfilled 
;---~-- wth Neat Cement 

w1th 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/12/05-12/13/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8050 

Client: Isola & Associates, LLP Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley/Mahar Zein 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, dark yellowish brown (10YR 3/4), dry, trace gravel 

Clayey SILT (ML), hard, black (10YR 2/1), moist 

--~--------------------------------

Silty CLAY (CL), hard, very dark gray (10YR 3/1), moist 

SAND (SP), very dense, olive (5Y 513), dry, medium-grained sand 

SAND (SP), very dense, olive gray (5Y 4/2), dry, coarse-grained sand 

SAND (SP), medium dense, olive gray (5Y 5/2), dry, medium-grained sand 

SAND With Silt (SP), very dense, olive gray (5Y 4/2), dry, medium-grained 
sand with few coarse-grained sand 

SAND (SP), very dense, dark gray (5Y 4/1 ), dry, medium-grained 

Becomes moist 

Well/Boring 

Construction 

Borehole backfilled 
wt11 Neat Cement 
with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM :: Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/13/05-12/13/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 6-inch 

Auger Size: 6-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

WeiUBorlng ID: 8051 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, dar1< yellowish brown (10YR 3/4), dry, trace gravel 

Sandy CLAY (CL), hard, very dar1< gray (2.5Y 3/1 ), dry 

SAND with Sill (SP-SM), dense, dar1< yellowish brown (10YR 3/6), dry, 
medium-grained sand 

CLAY (CL), hard, black (SY 2.512), moist, trace fine-grained sand 

Clayey SILT (ML), hard, dar1< brown (10YR 3/3) 

SAND (SP), dense, olive (5Y 5/3), dry, coarse-grained sand 

(Same as above) 

SAND with Sill and Clay (SP-SM/SP-SC), dense, olive gray (5Y 4/2), mo1st, 
fine-grained sand 

SAND (SP), very dense, gray (5Y 611 ), dry, medium-grained sand 

dense, dar1< greenish gray (GLEY 1 10Y 4/1 ), dry, 

Well/Boring 

Construction 

Borehole backfilled 
,..-----~ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface: NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/29/05-12/29105 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-lnch 

Rig Type: CME-75 LAR 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8052 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Silty CLAY (CL), very hard, dark olive brown (2.5Y 313), dry, 25% gravel 

Silly CLAY (CL), very hard, dark olive brown (2.5Y 3/3). moist, 5% gravel 

SILT (ML), very hard dark olive brown (2 5Y 313), dry 

Silty CLAY (CL), very hard, dark yellowish brown (10YR, 3/4), moist 

SAND (SW), very dense, olive brown (2.5Y 414 ), medium- to coarseilrained 
sand, 10% fine to medium gravel, subangular 

Clayey SILT (ML), very hard, olive brown (2 5Y 413), dry, 20% medium-to 
coarseilrained sand and fine subangutar gravel 

SAND (SW), very dense, greenish gray (GLEY 1 5GY 511 ), dry, medium
grained sand with 30% coarseilrained sand, 5-10% subangulargravel 

very dense, greenish gray (GLEY 1 5GY 511), dry, medium
with 10% coarse-grained sand, subangular, 10% silt, trace 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/28/05·12/28/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8053 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Clayey SILT (ML), very hard, light olive brown (2.5Y 513), dry 

Silty CLAY (CL), very hard, dark olive brown (2 5Y 313), dry 

Clayey SILT (ML), very hard, light olive brown (2.5Y 513), dry, trace fine 
gravel 

Silty SAND (SM), very dense, olive brown (2.5Y 413), dry, fine-grained sand, 
10% clay 

Silty SAND (SM), very dense, dark yellowish brown (1 OYR 416), dry, fine-
. grained sand 

SAND (SP), very dense, olive brown (2.5Y 413), dry, medium-grained sand 
with 10% coarse-grained sand, 20% fine subrounded gravel 

, very 

- - _wi_t~ 1~~ rned~~~~in_~ ~~d~t~':_e _!l~v_el_ - - - - - - - - - - --

SAND (SW), very dense, very dark gray (5Y 3/1 ), dry, medium-grained sand 
with 5% coarse-grained sand and fine subrounded gravel 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground sutface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 1213/05-12/13/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8054 

Casing Elevation: NA 

Borehole Depth; 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Megan Smoley/Mahar Zein 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), very hard, dark yellowish brown (10YR 3/6), dry, trace gravel 

Sandy CLAY (CL), very hard, dark yellowish brown (10YR 3/6), moist, few 
fine to coarse gravel 

Clayey SAND (SC), hard, dar1< olive gray (5Y 3/2), moist, medium- Ia 
coarseijrained sand, slight hydrocarbon odor, few fine to medium gravel 

Silty SAND (SM), hard, olive brown (2.5Y 4/4), mo1st, fine-grained sand 

SAND (SP), medium dense, olive (5Y 513), dry, mediumijrained sand 

SAND (SP), very dense, light olive gray (5Y 612), dry, medium-grained sand 

SAND (SP), dense, greenish gray (GLEY 1 10Y 6/t ), dry, medium-grained 
sand 

SAND (SP), very dense, dar1< greenish gray (GLEY 1 10Y 4/1 ), dry 

SAND (SP), very dense, greenish gray (GLEY 1 5GY 611 ), dry, medium
grained sand 

SAND (SP), very dense, greenish gray (GLEY 1 5GY 611 ), medium-i)rained 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentontte 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/21/05·12121/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Siz:e: 8-inch 

Auger Slz:e: 8·inch 

Rig Type: CME·75 L.AR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Easting:NM 

Well/Boring ID: 8055 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, very dar1< brown (1 OYR 2/2), dry, 5% fine-grained sand 

Becomes black (tOYR 2/t) 

SILT (ML), hard, dar1< greenish gray (GLEY t tOY 4/t), moist 

SILT (ML), hard, dar1< greenish gray (GLEY t tOY 4/t ), moist, 15% fine
grained sand 

SAND (SP), very dense, green1sh gray (GLEY t tOY 5/t ), moist, fine· 
grained sand, 5% Sift 

SAND (SP), very dense, greenish gray (GLEY t tOY 5/t ), moist, fine
grained sand 

SILT (ML), hard, dar1< greenish gray (GLEY t tOY 4/t), moist, 10% fine
grained sand 

Silty SAND (SM), very dense, very dar1< greenish gray (GLEY t tOY 3/t), 
moist, fine.grained sand, 20% silt 

SAND (SP), very dense, dar1< grny (GLEY t 4/N), moist, fine-grained sand 

Becomes dar1< greenish gray (GLEY 1 tOY 4/t ), fine- to medium-grained 
sand, 5% medium-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
i----- wth Neat Cement 

with 5°/o 8enton1te 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/14/05-12/14/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8056 

Casing Elevation: NA 

Borehole Depth: 51 .5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hard, olive yellow (5Y 6/6), dry, trace gravel 

SILT (ML), hard, olive yellow (5Y 6/6), dry, trace gravel 

SILT (ML), with Clay, hard, olive (5Y 5/3), moist 

SAND (SP), dense, olive gray (5Y 4/2), dry, medium-grained sand 

SAND (SP), dense, graen1sh gray (GLEY 1 5GY 5/1 ), dry, coarse-grained 
sand 

SAND (SP), dense, greenish gray (GLEY 1 5GY 511 ), coarse-grained sand 

SILT (ML), very hard, grayish brown (2.5Y 6/2), dry 

SAND (SP), dense, light olive gray (5Y 6/2), dry, coarse-grained sand, trace 
gravel 

Becomes very dense, medium-grained sand 

SAND (SP), very dense, gray (5Y 511 ), dry, medium-grained sand 

Clayey SILT (ML), very hard, dart< greenish gray (GLEY 1 5GY 411 ), moist 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface: NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/13/05·12/13/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8057 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Sulface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), very hard, olive brown (2.5Y 4/4), moist 

SILT (ML), very hard, dark olive brown (2.5Y 3/3), dry 

SILT (ML), very hard, olive gray (2.5Y 35/2), dry 

SILT (ML), with Sand, very hard, dark olive brown (2.5Y 3/3), coarse
grained sand 

SAND (SP), dense, olive (5Y 4/3), dry, mediUmi)rained sand 

Becomes olive gray (5Y 5/2) 

SAND (SP), very dense, olive gray (5Y 512), dry, medium-grained sand, 
trace gravel 

SAND (SP), very dense, olive (5Y 4/3), dry, medium-grained sand 

(Same as above) 

SAND (SP), very dense, greenish gray (GLEY 1 5GY 511 ), dry, medium· 
grained sand 

(Same as above) 

Well/Boring 

Construction 

Borehole backfilled 
r------ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/20/05-12/20/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martine:z: 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8058 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronlque Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, very dart< grayish brown (10YR 3/2). damp, 5% fine
grained sand 

Becomes dart< yellowish brown (10YR 314) 

SILT (ML), hard, dart< greenish gray (GLEY 1 10Y 4/1 ), moist, 15% fine
grained sand 

SAND (SP), very dense, light ottve brown (2.5Y 5/3), moist. fineiJrained 
sand, trace silt 

Becomes light yellowish brown (2.5Y 8/4), fine-to medium-grained sand 

SAND (SP), very dense, greenish gray (GLEY 1 1 OY 5/1 ). moist, fine
grained sand, 5% silt 

SAND (SW), very dense, greenish gray (GLEY 1 tOY 5/1 ). moist, fine-to 
coarse-grained sand, 5% silt, 5% gravel 

Clayey SAND (SC), very dense, yellowish brown (10YR 516), moist, fine
grained sand. 20% clay 

SAND (SP), very dense, light olive brown (2.5Y 5/3), moist, fine-to medium
grained sand, 5% silt, 5% mediumi)rained sand 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentomte 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/20/05-12/20/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8059 Northing: NM 
Eastlng:NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Jeff Hebert 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hard, strong brown (7.5YR 416), moist, trace flne-gra•ned 
sand 

Becomes strong brown (7.5YR 414) 

Silly SAND (SM), very dense, darl< yellowish brown (tOYR 414), moist, fine
grained sand 

SAND (SP), very dense, greenish gray (GLEY t tOY 61t ), dry, fine-grained 
sand 

Becomes bluish gray (GLEY 2 58 Sit) 

SAND (SP), very dense, light bluish gray (GLEY 2 tOB Bit), dry, medium
grained sand 

Silly SAND (SM), very dense, yellowiSh brown (tOYR 516), moist, fine
grained sand 

Silty SAND (SM), very dense, greenish gray (GLEY t 1 OY 5/t ), moist, fine
grained sand 

SAND (SP), very dense, light bluish gray (GLEY 2 tOB 71t ), dry, fine
grained sand 

Becomes light bluish gray (GLEY 2 108 811) 

very hard, darl< greenish gray (GLEY t tOY 411 ), moist, fine-

Well/Boring 

Construction 

Borehole backfilled 
f.-.---~-- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/20/05-12/20/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Well/Boring ID: 8060 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surlace Elevation: NM 

Geologist: Jeff Hebert 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hard, strong brown (7.5YR 4/6), moist, trace fine-grained 
sand 

Becomes brown (7.5YR 414) 

Silty SAND (SM), very dense, greenish gray (GLEY 1 10Y 5/1 ), moist, fine
grained sand 

SAND (SP), very dense. bluish gray (GLEY 2 tOB 711 ), dry, fine-grained 
sand 

SAND (SP), very dense, blu1sh gray (GLEY 2 10B 511 ), dry, fine-grained 
sand 

Becomes light bluish gray (GLEY 2 10B 711) 

SAND (SP), very dense, greenish gray (GLEY 2 10G 611 ), dry, fine-grained 
sand 

SAND (SP), very dense, light bluish gray (GLEY 2 10B 711 ), dry, fine
grained sand 

Becomes light gray (2.5Y 7/2) 

SILT (ML), very hard, greenish gray (GLEY 2 10G 511), dry, fine-grained 
sand 

SAND (SP), very dense, greenish gray (GLEY 2 tOG 611 ), dry, fine-grained 

Well/Boring 

Construction 

Borehole backfilled 
r---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/20/05-12/20/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alavado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring 10: 8061 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Jeff Hebert 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hard, stroog brown (7 5YR 4/6), moist, few fine-grained 
sand 

SILT (ML), very hard, brown (7.5YR 4/4), moist, few fine-grained sand 

Silty SAND (SM), very dense, greenish gray (GLEY 1 10Y 5/1 ), moist, fine
grained sand 

SAND (SP), very dense, light bluish gray (GLEY 2 10B 7/1 ), dry, fine
grained sand 

Becomes bluish gray (GLEY 2 5B 5/1) 

SILT (ML), very hard, greenish gray (GLEY 1 10Y 5/1 ), moist, trace fine
grained sand 

Silty SAND (SM), very dense, yellowish brown (10YR 5/6), moist, fine
grained sand 

Silty SAND (SM), very dense. greenish gray (GLEY 1 10Y 5/1 ), moist, fine
grained sand 

SAND (SP), very dense, light bluish gr.~y (GLEY 2 10B 7/1 ), dry, fine
grained sand 

SILT (ML), very hard, greenish gray (GLEY 2 5B 5/1 ), dry, trace fine
grained sand 

SAND (SP), very dense, greenish gray (GLEY 2 1 OY 6/1 ), dry, fine-grained 

Well/Boring 

Construction 

Borehole backfilled 
,___ ___ wth Neat Cement 

w•th 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/21/05·12/21/05 

Drilling Company; WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 
Auger Size: 8·inch 
Rig Type; CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring 10: 8062 Northing; NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Jeff Hebert 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State; Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hard, darl< yellowish brown (10YR 4/4), moist, trace fine
gra•ned sand 

SILT (ML), very hard, gray•sh brown (toYR 5/3), moist, trace fine-grained 
sand 

SILT (ML), very hard, greenish gray (GLEY 1 10Y 5/1 ), moist, trace fine
grained sand 

SAND (SP), dense, light greenish gray (GLEY 1 tOY 7/1 ), dry, fine-grained 
sand 

(Same as above) 

CLAY (CL), very dense, brown (7.5YR 4/3), moist, trace fine-grained sand 

SILT (ML), very hard, strong brown (7 5YR 5/6), moist, trace fine-gmined 
sand 

Silty SAND (SM), very dense, greenish gray (GLEY 1 10Y 511 ), moist, fine
grained sand 

SAND (SP), very dense, light greenish gray (GLEY 1 10Y 7/1 ), moist, fine
grained sand 

SAND (SP), very dense, light gray (GLEY 1 N 7/ ), moist, fine-grained sand 

• very dense, light greenish gray (GLEY 1 10Y 7/1 ), moist, 

Well/Boring 

Construction 

Borehole backfilled 
----wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/09/06-01/09/06 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME·75 LAR 

Sampling Method: 2"1D Split Spoon 
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Well/Boring ID: 8063 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 
Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G . 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 
Stratigraphic Description Construction 

CLAY (CL), soft, black (5Y 2.511 ), moist 

CLAY (CL), very hard, black (SY 2.511 ), moist 

~-~------------~~------------------

Clayey SILT (ML), very hard, dart< olive gray (SY 312), dry, strong 
hydrocarbon odor 

-----------------------------------

Silty SAND (SM), very dense, dart< greenish gray (GLEY 1 5GY 411 ), dry, 
fine- to medium-grnined sand, hydrocarbon odor 

-----------------------------------

Clayey SAND (SC), very dense, olive gray (5Y 412), dry, fine- to medium-
grained sand 

----~-----------~---~--------------

Silty SAND (SM), very dense, olive gray (5Y 512), dry, fine-grnined sand 
with 10% medium-grained sand 

Silty SAND (SM), very dense, olive gray (5Y 512), dry, fine-grnined sand 
with 15-20% medium-grained sand 

------~~-----------~~---~----------

SILT (ML), very nard, olive brown (2.5Y 413), dry 

------------------------------------

Silty SAND (SM), very dense, light olive brawn (2 5Y 514), dry, fine-grained 
sand, slight hydrocarbon odor 

Silty SAND (SM), very dense, dark olive gray (5Y 3/2), dry, fine-grained, 
very strong hydrocarbon odor 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Project: 54203.002 
Data File:Cenco8063.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/24/06 



Date Start/Finish: 12123105-12123105 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Well/Boring 10: 8064 Northing: NM 
Eastlng: NM 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, olive brown (2.5Y 413), moist, 5% fine-grained sand 

SILT (ML), hard, light olive brown (2.5Y 5/4), moist 

SILT (ML), hard, light olive brown (2.5Y 5/4 ), moist, 5% fine-grained sand 

Sandy SILT (ML), hard, yellowish brown (10YR 516), moist, 30% fine
grained sand 

SILT (ML), hard, dark yellowish brown (10YR 414), moist, 10% fine-grained 
sand 

SAND with Silt (SW-SM), very dense, yellowish brown (10YR 514), damp, 
fine- to coarse-grained sand, 10% silt, 5% gravel 

Sandy SILT (ML), hard, olive brown (2.5Y 414), moist, 30% fone-grained 
sand 

SAND (SP), very dense, greenish gray (GLEY 1 10GY 511 ), moist, fine- to 
mediumijrained sand, 5% silt 

Becomes greenish gray (GLEY 1 5GY 611) 

SAND (SW), very dense, greenish gray (GLEY 1 5GY 611 ), moist, flne- to 
coarseijrained sand, 5% sill, 10% gravel 

Well/Boring 

Construction 

Borehole bac~filled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/12/06-01/12/06 

Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 

.c. 
Q_ 
Q) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

'0 

~ 
Q) 

"' .c 
0 
;;; 
2: 
Q) 

:s 

2·35 

l~ 
5·6.5 

~ 

10-11.5 

15-16.5 

20-21.5 

0.6 

30-31 5 0.8 

35-36.5 1.3 

40-415 1.0 

45-46.5 1.4 

50-51 5 

BBL 
Bl.ASLN.ID, BOUCK & LEE, INC. 
engineers. sclenflfls, economists 

c 
E 
..;;! 
0 

(.) 

Well/Boring 10: 8065 Northing: NM 
Eastlng:NM 

Casing Elevation: NA 
Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, darl< olive brown (2.5Y 3/3), dry 

CLAY (CL), firm, darl< olive brown (2.5Y 3/3), dry, little s1lt 

SILT (ML), hard, darl< olive brown (2.5Y 3/3), dry, trace fine gravel, little clay 

CLAY (CL), hard, darl< olive brown (2.5Y 3/3), dry, trace fine gravel 

SILT (ML), firm, olive gray (5Y 4/2), dry 

SAND (SP), very dense, olive gray (5Y 512), dry, fine-grained sand 
SAND (SW), very dense, olive gray (5Y 512), dry, medium- to coarse
grained sand, 10% fine gravel 

Gravelly CLAY (CL), very hard, olive gray (5Y 412), dry, subrounded 

SAND (SP), very dense, green1sh gray (GLEY 1 5GY 5/1 ), dry, fine~rained 
sand with 20% medium-grained sand 

Clayey SAND (SC), very dense, darl< greenish gray (GLEY 1 5GY 4/1 ), dry, 
fine- to medium~rained sand 

Well/Boring 

Construction 

Borehole backfilled 
~:--~- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB065.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
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Date Start/Finish: 01/12/06-01/12/06 

Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Well/Boring ID: 8066 

Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Silty CLAY (CL), h•rd, light Olive brown (2.5Y 5/3), dry 

Sandy CLAY (CL), very hard, ~r1< yellowish brown (10YR 4/6), dry, fine-
grained sand with few medium- to coarse-grained sand, 15% fine gravel 

Silty CLAY (CL), hard, very ~r1< grayish brown (2.5Y 312), dry, hydrocarbon 
odor 

Well/Boring 

Construction 

Borehole backfilled 
wth Neat Cement 
with 5% BentoOI!e 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB066.dat 
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Date Start/Finish: 01/12/06-01/12/06 

Drilling Company: WOC Exploration 
Driller's Name: Jorge Gutierrez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch · 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Well/Boring ID: 8066 

Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Silty SAND (SM), very dense. dar!< gray (5Y 4/1 ), dry, fine- to medium-
grained sand with 10% coarse-grained sand, subangular, few fine and 
coarse gravel 

Silty SAND (SM), very dense, dar!< greenish-gray (GLEY 1 5GY 411 ), dry, 
i sand, trace coarse-gratned sand, subangular, slight 

Well/Boring 

Construction 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8066.dat 
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Date Start/Finish: 12/21/05-12/21/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

WeiUBorlng 10: 8067 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, yellowish brown (10YR 5/6), dry, 5% fine- to medium
grained sand 

Becomes brown (10YR 4/3) 

SILT (ML), hard, olive (5Y 4/4), damp, 15% fine- to medium-grained sand 

SAND with Silt (SP-SM), very dense. olive gray (5Y 4/2), moist, fine-grained 
sand, tO% silt 

Becomes greenish gray (GLEY 1 tOY 6/t) 

Becomes greenish gray (GLEY 1 tOY 5/t) 

SAND (SW), very dense, dar!< greenish gray (GLEY t tOY 4/t), moist, fine
to coarse-grained sand, 5% silt, 30% medium-grained sand, tO% coarse
grained sand 

Silty SAND (SM), very dense, greenish gray (GLEY t tOY 4/1 ), moist, fine
to coarse-grained sand, 20% silt, 5% coarseilrained sand 

SAND with Silt (SP-SM), very dense, greenish gray (GLEY 1 10Y 4/1), 
moist, fine- to coarse-grained sand, 10% silt, 10% coarse-grained sand, 5% 
gravel 

Well/Boring 

Construction 

Borehole backfilled 
!11----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8067.dat 
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Date Start/Finish: 12/21/05-12/21105 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8068 Northing: NM 
Eastlng: NM 
Casing Elevation: NA 

Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, dar!< brown (tOYR 313), damp, 5% fineijrained sand 

Becomes olive brown (2.5Y 4/4) 

SILT (ML), hard, dar!< greenish gray (GLEY t tOY 4/t ), moist, t5% fine
grained sand 

SANO with Silt (SP-5M), very dense, greenish gray (GLEY t tOY 511 ), 
moist, fineiJrained sand, tO% silt 

Silty SAND (SM), very dense, greenish gray (GLEY 1 1 OY 4/t ), moist, fine
grained sand, 30% s•lt 

SAND with Silt (SP-SM), very dense, olive (5Y 412), moist, fineiJralned 
sand, t 0% silt 

SAND (SW), very dense, olive (5Y 513), moist, fine- to coarse-grained sand, 
tO% silt 

SAND with Silt (SP-SM), very dense, olive (5Y 514), moist, fineijrained 
sand, 10% silt 

Clayey SAND (SC), very dense, olive (SY 513), moist, fine-grained sand, 
t5% clay 

SAND (SP), very dense, greenish gray (GLEY t tOY 5/t ), moist, fine
grained sand, 5% silt 

dense, dar!< greenish gray (GLEY t tOY 4/t), moist, 

Well/Boring 

Construction 

Borellole backfilled 
t----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth ::: 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8068.dat 
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Data Start/Finish: 12/22/05-12/22/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-lnch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8069 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Jeff Hebert 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), very hard, dark yellowish brown (10YR 314), moist, trace fine
grained sand 

CLAY (CL), very hard, dark greenish gray (GLEY 1 10Y 411), moist, trace 
fine-grained sand 

S1lty SAND (SM), very dense, dark greenish gray (GLEY 1 1 OY 411 ), moist, 
fine-grained sand 

SAND (SP), very dense, gray (GLEY 1 N 5I ), moist, fine-grained sand 

SAND (SP), very dense, bluish gray (GLEY 2 10B 5/1 ), moist, fine-grained 
sand 

(Same as above) 

Silty SAND (SM), very dense, light olive brown (2.5Y 514), moist, fine
grained sand 

SAND (SP), very dense, light brownish gray (2.5Y B/2), moist, fine-grained 
sand 

Becomes greenish gray (GLEY 1 10Y 611) 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 611 ). moist, fine
grained sand 

Becomes greenish gray (GLEY 110Y 511) 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB069.dat 
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Date Start/Finish: 12/22/05-12/22/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring 10: 8070 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Jeff Hebert 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SAND (SP), medium dense, brown (10YR 513), dry, fine-grained sand 

CLAY (CL), very hard, dar1< yellowish brown (tOYR 4/6), moist, fine-gmined 
sand 

Silty SAND (SM), dense, very dar1< greenish gray (GLEY 1 tOY 3/t ), moist, 
fine-grained sand 

Becomes dar1< greenish gray (GLEY 1 10Y 4/t) 

SAND (SP), very dense, dar1< yellowish brown (tOYR 4/6), moist, fine
grained sand 

Becomes bluish gray (GLEY 2 t OB 5/t) 

SAND (SP), very dense, greenish gray (GLEY t tOY 5/t ), moist, fine
grained sand 

Becomes bluish gray (GLEY 2 108 51t) 

SAND (SP), very dense, bluish gray (GLEY 2 tOB 51t ), moist, fine-grained 
sand 

SILT (ML), very hard, dark greenish gray (GLEY 1 10Y 411). moist, trace 
fine-grained sand 

very dense. dark greenish gray (GLEY t tOY 41t ), moist, fine-

Well/Boring 

Construction 

Borehole backfilled 
:----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8070.dat 
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Data Start/Finish: 12/21/05-12/21/05 

Drilling Company: WDC Exploration 
Driller's Nama: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Wall/Boring ID: 8071 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Jeff Hebert 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hard, very dar1< brown (10YR 212), moist 

SILT (ML), very hard, very dar1< gray (10YR 311), moist 

SILT (ML), very hard, very dar1< brown (10YR 212), moist 

SAND (SP), dense, olive brown (2.5Y 4/4 ), moist. fine-grained sand 

SAND (SP), dense, olive (5Y 5/4), moist, fine- to medium-grained sand 

CLAY (CL), very hard, light olive brown (2 5Y 5/4), moist 

CLAY (CL), very hard, light olive brown (2.5Y 5/4), moist 

SAND with Silt (SP-SM), very dense, olive brown (2.5Y 4/4), moist, fine
grained sand 

Silty SAND (SM). very dense, ol1ve brown (2.5Y 4/3), moist, fine-grained 
sand 

SILT (Ml), very hard, dar1< greenish gray (GLEY 1 10Y 4/1), moist 

SAND (SP), very dense, tight olive brown (2.5Y 516), moist, fine-grained 

Well/Boring 

Construction 

Borehole backfilled 
-~-- wlh Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/21105·12/21105 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME·75 

Sampling Method: 2"10 Split Spoon 

.c. 
a. 
ell 

CJ 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

"E 
c. 

~ 
ell 5 a. 
E 

ell 10 
Ul en .c 
0 

~ 
ell :s 

2-3 5 

5-6.5 

10-115 

15-16.5 

20-21 5 

25-26.5 4.0 

30-31 5 3.6 

35-36.5 4.3 

40-41.5 4.6 

45-46.5 0.0 

50-51.5 

BBL 
BlASLAND, BOUCK & LEE, INC. 
engineers. sclenttlll. economists 

c 
E 
::J 
0 
u 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8072 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Jeff Hebert 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, very dar!< greenish gray (GLEY 1 10Y 3/1 ), moist 

. SILT (ML), very hard, greenish gray (GLEY 1 10Y 5/1 ), moist 

SAND (SP), dense, light greenish gray (GLEY 1 10Y 7/1 ), moist, fine
grained sand 

CLAY (CL), very hard, brown (2.5YR 4/3), moist 

SILT (ML), very hard, light brownish gray (2.5Y 6/2), moist 

Silty SAND (SM), very dense, light greenish gray (GLEY 1 10Y 7/1 ), mo1st, 
ftnei)rained sand 

Silty SAND (SM), very dense, greenish gray (GLEY 1 10Y 5/1), moist, fine
grained sand 

SAND (SP), very dense, light gray (GLEY 1 N 71), moist, finai)rained sand 

very dense, light greenish gray (GLEY 1 1 OY 7/1 ), moist, 

Well/Boring 

Construction 

Borehole backfilled 
r----- wth Neat Cement 

with 5% Bentomte 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM =Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB072.dat 

Template: F:libmllsola & Associates, LLPICENCOI 11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02121106 



Date Start/Finish: 01/30/06-01/30/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8073 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), very hard, very dar1< grayish brown (2.5Y 3/2), dry, 5% silt 

SAND (SP), very dense, olive gray (5Y 4/2), dry, medium-gra•ned sand with 
16% finei)rained sand 

SAND (SP), dense, olive gray (5Y 612), dry, medium-grained sand with 15% 
coarse..grained sand, subangular, few fine to coarse gravel 

Well/Boring 

Construction 

Borehole backfilled 
!'5~61i----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 01/30/06-01/30/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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BBL 
BLASLAND. BOUCK &. LEE. INC. 
engfneen, scient/sis, economiJts 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8073 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surlace Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SAND (SP), dense, olive (5Y 4/4), dry, fine-grained sand with trace medium· 
grained sand, few silt, trace coarse sand and fine subangular gravel 

SAND (SP) dense, olive gray (5Y 5/2), dry, medium-grained sand with 10% 
coarse-grained sand, 10% fines, trace fine to coarse gravel 

Becomes greenish gray (GLEY 1 5GY 5/1) 

(Same as above) 

Well/Boring 

Construction 

Borehole 
~~--- wth Neat Cement 

wilh 5% Bentonile 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth =51 .5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB073.dat 
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Date Start/Finish: 01/11/06-01/11/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BlASlANO, BOUCk 8t LEE. INC. 
engineers. sclenllsts, economlfts 

c 
E 
:;, 
0 
() 

Northing: NM 
Eastlng:NM 

Well/Boring ID: 8074 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), very hard, black (5Y 2.5/1), dry 

SILT (ML), very hard, dar1< olive gray (5Y 3/2), dry 

SILT (ML), very hard, alive gray (5Y 4/2), dry, trace gravel 

Silty SAND (SM), very dense, olive (5Y 5/3 ), dry, fine-grained sand 

Sandy SILT (ML), very hard, olive (5Y 5/3), dry, trace gravel 

: Silly SAND (SM), very dense, dar1< greenish gray (GLEY 1 1 OY 4/1 ), dry, 
. medium- to coarse-grained sand, trace gravel 

SILT (ML), very hard, olive brown (2.5Y 4/3), moist 

SILT (ML), very hard, olive (5Y 4/3), mo1sl 

Silty SAND (SM), very dense, olive (5Y 5/4), moist, fine-grained sand 

Silty SAND (SM), very dense, otive gray (5Y 512), dry, medium-grained sand 

(Same as above) 

Well/Boring 

Construction 

Borehole backfilled 
t"---- wth Neat Cement 

w1th 5% Bentonite 

Remarks: bgs =below ground surface: NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB074.dat 

Template: F:libmllsola & Associates, LLPICENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
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Date Start/Finish: 01/11/06-01/11/06 

Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-lnch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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BLASLANO, BOUCK & LEE, INC. 
engineers. scientists, economists 

c: 
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0 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8075 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL). hard, dark brown (10YR 3/3), dry,li!tle Silt 

SILT (ML). hard, olive brown (2.5Y 4/4), dry 

Silty SAND (SM), medium dense, dark olive brown (2.5Y 3/3), fine-grained 
· sand, strong hydrocarbon odor 

: Silty SAND (SM), dense, olive gray (5Y 4/2), dry, fine- to medium-grained 
. sand with trace coarse-grained sand, trace subangular gravel 

SILT (ML), hard, olive gray (5Y 4/2), dry, hydrocarbon odor, little clay 

CLAY (CL), very hard, olive gray (5Y 4/2), dry, 10% silt 

: Silty SAND (SM), dense, light olive brown (2 5Y 5/4), dry, fine-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
:-------~ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8075.dat 

Template: F:libm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Borlng Logs Page: 1 of 1 
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Date Start/Finish: 12/22/05-12/22/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BlASLAND, BOUCK & LEE, INC. 
eng/neflrs. sc/enflm, economists 
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Northing: NM 
Eastlng: NM 

WeiiiBorlng ID: 8076 

Casing Elevation: NA 

Borehole Depth: 51 .5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Jeff Hebert 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (Cl), very hard, greenish black (GLEY t 10Y 2.5/t), moist 

SAND (SP), dense, dar1< greenish gray (GLEY t 10Y 4/t ), moist, fine
grained sand 

SAND (SP), very dense, bluish gray (GLEY 2 58 5/t ), moist, fine-grained 
sand 

(Same as above) 

CLAY (CL), very hard, greenish black (GLEY 1 tOY 2.5/t), moist 

SAND (SP), very dense, dar1< greenish gray (GLEY t lOY 4/1 ), moist, fine
grained sand 

CLAY (CL), very hard, greenish black (GLEY t tOY 2.5/t ), moist 

Stlty SAND (SM), very dense, dar1< greenish gray (GLEY t 1 OY 4/t ), moist, 
fine-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
c---~~- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8076.dat 
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Date Start/Finish: 12/23/05·12/23/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8·inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BLASLANO, BOUCK 8t LEE, INC. 
engineers. sclentlfts, economists 

c: 
E 
:l 
0 
0 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8077 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), very hard, black (SY 2.511 ), dry 

CLAY (CL), very hard, dar1< gray (5Y 411), dry 

SILT (ML), with Clay, very hard, Olive gray (5Y 4/2), dry 

SANO (SP), very dense, greenish gray (GLEY 1 tOY 511 ), dry, fine-grained 
sand 

SANO (SP), very dense, dar1< greenish gray (GLEY 1 1 OY 411 ), dry, 
medium-grained sand 

SANO Wlth Clay (SP-SC), very dense. alive gray (5Y 412), dry, medium
grained sand 

Silty SANO (SM), very dense, olive (5Y 413), dry, coarse-grained sand 

SANO (SP), with Gravel, very dense, Olive (5Y 413), dry, coarse-grained 
sand 

SILT (ML), very hard, olive gray (5Y 412), dry 

Silty SANO (SM), very dense, olive (5Y 513), dry, fine-grained sand 

Well/Boring 

Construction 

BorehOle backfilled 
r------ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8077.dat 
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Date Start/Finish: 12/23/05-12/23/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BLASLAND. BOUCK 8c. LEE. INC. 
engtneen, sclentlstl, economllfs 

c: 
E 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8078 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Sandy SILT (ML), hard, olive gray {SY 412), dry, trace gravel 

Sandy SILT (ML), very hard, olive gray (5Y 4/2), dry, trace gravel 

Clayey SILT (ML), very hard, dar1< olive brown (2.5Y 313), dry 

SILT (ML), with Clay, very hard, dar1< greenish gray (GLEY 1 10Y 411 ), dry 

SAND (SP), very dense, dar!< greenish gray (GLEY 1 10Y 4/1 ), dry, 
medium-grained sand 

SAND (SP), very dense, dar1< greenish gray (GLEY 1 1 OY 4/1 ), dry, coarse
grained sand 

Silty CLAY (CL), very hard, olive gray (SY 412), dry 

SAND with Silt (SP-SM), very dense, greenish gray (GLEY 1 10Y 5/1 ), dry, 
medium-grained sand 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 5/1 ), dry, coarse
grained sand, trace gravel 

dense, dar1< greenish gray (GLEY 1 10Y 4/1 ), dry, 

Well/Boring 

Construction 

Borehole backfilled 
---~ wth Neat Cement 

w1th 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8078.dat 
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Date Start/Finish: 12/23/05-12/23/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 
Auger Size: 8·inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BLASLANO, BOUCK 8t LEE, INC. 
englnfJfKI. sclenfllfs, economists 

Northing; NM 
Eastlng: NM 

Well/Boring ID: 8079 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), with Silt, very hard, dark olive gray (SY 3/2), dry 

Clayey SILT (ML), very hard, black (5Y 2 5/1 ), dry 

SILT (ML), with Clay, very hard, dark olive gray (5Y 3/2), dry 

SILT (ML), very hard, olive (SY 4/3), dry 

SAND (SP), very dense, alive gray (5Y 4/2), dry, medium-l)rained sand, 
trace gravel 

Silty SAND (SM), very dense, dark greenish gray (GLEY 1 10Y 4/1), dry, 
medium-ljrained 

SAND (SP), very denso, greenish gray (GLEY 1 10Y 5/1 ), dry, medium- to 
caarse-l)rained sand 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 5/1), dry, coarse
grained sand 

SAND (SP), very denso, dark greenish gray (GLEY 1 tOY 4/1 ), dry, 
medium-l)rained sand, trace gravel 

SAND (SP), very dense, dark greeflish gray (GLEY 1 10Y 4/1 ), dry, 
medium-lJralned sand 

Silty SAND (SM), very denso, dark gray (5Y 4/1 ), dry, fine-lJrained sand 

Well/Boring 

Construction 

Borehole back[illed 
...------ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB079.dat 
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Date Start/Finish: 12/22/05-12/22/05 

Drilling Company: WDC Exploration 
Driller's Nama: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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BBL 
BI.ASlAND, BOUCK&. LEE, INC. 
engineer~. scientists, 8COilOn'1lltl 

Northing: NM 
Eastlng: NM 

Wall/Boring ID: 8080 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, grayish brown (2.5Y 512), dry, fine-grained sand 

Becomes dark grayish brown (2 5Y 4/2) 

CLAY (CL), hard, dark yellowish brown (tOYR 3/4), moist, trace fine-grained 
sand 

SILT (ML), hard, dark greenish gray (GLEY t tOY 4/t ), moist, 5% fine
grained sand 

SAND (SP), very dense, greenish gray (GLEY t tOY 5/t ), moist, fine- to 
medium-grained sand, 5% Sill 

SAND (SW), very dense, light greenish gray (GLEY t tOY 7/t ), moist, fine
to coarse-grained sand, trace coarse-grained sand, trace silt 

SAND (SP), very dense, greenish gray (GLEY t tOY 6/1 ), moist, fine
grained sand, trace silt 

SAND (SW), very dense, greenish gray (GLEY t tOY 611 ), moist, fine- to 
coarse-grained sand, t 0% gravel 

SAND (SW), very dense, greenish gray (GLEY t tOY 5/1 ), mo1st, fine- to 
coarse-grained sand, trace gravel 

Silty SAND (SM), very dense, dark greenish gray (GLEY 1 tOY 411 ), moist, 
fine- to coarse-grained sand, t5% silt, 5% gravel 

Well/Boring 

Construction 

Borehole backfilled 
1-------- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB080.dat 
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Date Start/Finish: 12/22/05-12/22105 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8081 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Sll T (ML), hard, dari< olive gray (5Y 312), moist, 5% fine-grained sand 

Becomes very dari< greenish gray (GLEY t tOY 3/t) 

Becomes olive gray (5Y 5/2), increases to tO% fine-grained sand, 
cemented 

SILT (ML), hard, dari< yellowish brown (tOYR 4/4), moist, tO% fine-grained 
sand 

SAND with Silt (SW·SM), very dense, dari< greenish gray (GLEY t tOY 4/t), 
motst, fine- to coarse.gra•ned sand, 10% silt 

Silty SAND (SM), very dense, dari< greenish gray (GLEY t 5GY 4/t ), moist, 
fine.grained sand, t5% silt 

SAND with Silt (SP-SM), very dense, darl< greenish gray (GLEY t tOY 411 ), 
moist, fine.grained sand, tO% silt 

SILT (ML), hard, dari< greemsh gray (GLEY t tOY 4/t ), mots!, 20% fine
grained sand 

Silty SAND (SM), very dense, dari< greenish gray (GLEY t tOY 4/t ), moist, 
fine.grained sand, 20% silt 

SAND (SP), very dense, greenish gray (GLEY t tOY 5/t ), moist, fine
grained sand, trace silt 

dense, greenish gray (GLEY t tOY 5/t ), moist, fine-

Well/Boring 

Construction 

Borehole backfilled 
~~-- wth Neat Cement 

w1th 5% Bentonite 

Remarks: bgs = below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8081.dat 
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Date Start/Finish: 12/23/05-12/23/05 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martine:~: 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 

K 
Ql 

Q 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

~ 
Ql c:. 
E 

Ql lU 
V> Vi .c 
0 ~ iii 

~ 2: 
Gl lU 

:E ~ 

2-3.5 fs 

5-6.5 

J~ 

10·11.5 

15-16.5 

20·21.5 

25-26.5 0.0 

30·31.5 0.0 

35-36.5 0.0 

SP 

40-41.5 0.0 

45·46.5 0.0 

50·51.5 

BBL 
BI.ASLANO, BOUCK a LEE, INC. 
englneetl. scientists, economllfl 

c: 
E 
::1 
0 
() 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8082 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, dar1< yellowish brown (10YR 3/6). moist, 10% fine-gra•ned 
§.and _______________ ... _______________ _ 

CLAY (CL), hard, dark yellowish brown (10YR 3/4), moist, trace fine-grained 
sand 

SILT (ML), hard, dark yellowish brown (10YR 4/4), moist, 20% fine-grained 
sand 

Silty SAND (SM), very dense. yellowish brown (10YR 5/6), moist, fine· 
grained sand, 20% silt 

SILT (ML), hard, olive gray (5Y 512), dry, 10% fine·grained sand, cemented 

SAND with Silt (SP-SM), very dense, dark yellowish brown (10YR 4/6), 
moist, fine-grained sand, 10% silt 

SAND (SP), very dense, greenish gray (GLEY 1 1 OY 511 ). moist, fine-to 
medium-grained sand, 5% silt 

Becomes greenish gray (GLEY 1 5GY 611) 

SAND (SW), very dense, greenish gray (GLEY 1 5GY 6/1 ), moist, fine· to 
coarse-grained sand, 5% silt, 10% gravel 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB082.dat 
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Date Start/Finish: 01/04/06-01/04/06 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: B·inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8083 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), very hard, very dart< grayish brown (2 5Y 312), dry, 30% s11t 

(Same as above) 

SILT (ML), very hard, olive gray (5Y 412), dry, lillie clay 

Silty SAND (SM), very dense, dart< greenish gray (GLEY 1 5GY 411 ), dry, 
fine-grained sand 

SAND with Silt (SP-SM), very dense, dart< greenish gray (GLEY 1 5GY 411 ), 
dry, fineilrained sand with trace mediumilrained sand 

SAND (SW), dense, dart< greenish gray (GLEY 1 5GY 411 ), dry, fineilra•ned 
with 10% mediumilrained, 15% fine to coarse subangular gravel 

SAND (SW), very dense, dart< greenish gray (GLEY 1 5GY 411 ), dry, fine
grained sand with trace mediumilrained sand, little fine subrounded gravel 

Clayey SAND (SC), very dense, dart< greenish gray (GLEY 1 5GY 411 ), fine
grained sand 

(Same as above), fine to coarse subrounded gravel 

very dense, dart< greenish gray (GLEY 1 5GY 411 ), dry, 

Well/Boring 

Construction 

Borehole backfilled 
m!l!ii----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM =: Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8083.dat 
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Date Start/Finish: 01/05/06·01/05/06 

Drilling Company: WDC Exploration 
Driller's Name: Rubin Lares 

Drilling Method: Hollow Stem Auger 
Bit Size: 6-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring 10: 8084 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, black (1DYR 211 ). moist, trace gravel 

Silty CLAY (CL), hard, very dark grayish brown (10YR 312), mo•st 

SILT (ML), very hard, brown (10YR 413), dry 

SILT (ML), with Gravel, very hard, dark grayish brown (10YR 412), dry 

SAND (SP), very dense. olive gray (5Y 512), dry, medium-grained sand 

SAND (SP), very dense, lighl olive brown (2.5Y 5/4), moist, coarse-grained 
sand 

Silty SAND (SM), very dense, dark yellowish brown (1 OYR 414 ), dry, coarse
grained sand 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 511 ), dry, few gravel 

(Sarna as above) 

SAND (SP), very dense, greenish gray (GLEY 1 1 OY 511 ), dry, coarse
grained sand, trace gravel 

Well/Boring 

Construction 

Borehole backfilled 
~'!i---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB064.dat 
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Date Start/Finish: 12/28/05-12/28/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8085 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), very hard, brown (tOYR 4/3), dry 

SILT (ML), very hard, dark yellowish brown (tOYR 4/4), moist 

Stlty CLAY (CL), very hard, dark grayish brown (tOYR 4/2), dry 

: Silty SAND (SM), dense, dark greenish gray (GLEY t tOY 4/t ), dry, 
. medium-grained sand 

SAND (SP), dense, greenish gray (GLEY 1 10Y 511 ), dry, medium- to 
coarse-grained sand, trace clay 

Clayey SILT (ML), very hard, greenish gray (GLEY 1 tOY 5/t ), dry 

SILT (ML), with Clay, very hard, olive brown (2.5Y 4/3), moist 

SAND wtlh Silt (SP-5M), very dense, greenish gray (GLEY 1 10Y 5/t ), dry, 
medium- to ooarse-grained sand 

SAND (SP), very dense, greenish gray (GLEY t tOY 5/t ), medium-grained 
sand, trace coarse-grained sand 

SAND with Silt (SP-SM), very dense, greenish gray (GLEY t tOY 511 ), dry, 
medium-grained sand 

SILT (ML), very hard, dark greenish gray (GLEY t tOY 4/t ), moist 

Well/Boring 

Construction 

Borehole backfilled 
;----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB085.dat 
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Date Start/Finish: 01/11106-01/11/06 

Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-lnch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8086 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Silty CLAY (CL), hard, dark yellowish brown (10YR 314), dry 

Silty CLAY (CL), very hard, dark yellowish brown (10YR 314), moist 

SILT (ML), hard, dark olive gray (5Y 312), dry 

SAND (SP), dense, dark gray (5Y 411 ), dry, fine- to medium-grained sand 

SAND with Silt (SP-SM), dense, dark greenish gray (GLEY 1 5GY 4/1 ), dry, 
medium-grained sand with 25% fine-grained sand, 10% silt 

Silty SAND (SM), very dense, olive gray (5Y 512), dry, fine-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
r----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB086.dat 
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Date Start/Finish: 01/11/06·01/11106 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8087 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), very hard, darl< brown (10YR 3/3), dry, few gravel 

SILT (ML), with Clay, very hard, dar1< brown (10YR 3/3), dry 

SILT (ML), very hard, darl< greenish gray (GLEY 1 10Y 4/1 ), dry, few gravel 

Sandy SILT (ML), very hard, darl< greenish gray (GLEY 1 10Y 4/1), dry 

SAND with S•lt (SP-SM), very dense, greenish gray (GLEY 1 10Y 5/1 ), 
moist, medium- to coarse-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
...._ ___ wth Neat Cement 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 5/1 ), moist, coarse
grained sand 

SILT (ML), with Clay, very hard, olive (5Y 4/3), moist 

SILT (ML), very hard, olive (5Y 4/3), moist 

SILT (ML), with Sand, very hard, olive gray (5Y 4/2), moist 

: Silty SAND (SM), very dense, olive gray (5Y 512), moist, medium-grained 
· sand 

SILT (ML), with Sand, very hard, olive gray (5Y 5/2), moist 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

with 5% Bentonite 

Project: 54203.002 
Data File:CencoB087.dat 
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Date Start/Finish: 01/18/06·01/18/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8088 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G . 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Silty CLAY (CL), hard, very dar!< grayish brown (2.5Y 312), dry 

Clayey SILT (ML), very hard, very dar!< grayish brown (2.5Y 3/2), dry 

SILT (ML), very hard, Olive gray (5Y 4/2), dry, with clay 

SAND (SW), very dense, gray (5Y 5/1 ), dry, fine- to medium-gra,ned sand 
with 25% coarse-grained sand, subangular 

CLAY (CL), very hard, dar!< yellowish brown (10YR 4/4), dry 

Silty CLAY (CL), very hard, olive brown (2.5Y 4/4), dry 

Clayey SILT (ML), very hard, olive gray (5Y 4/2). dry 

Silty SAND (SM), very dense, olive (5Y 5/3), dry, fine-grained sand 

SAND with Silt (SP-SM), very desne, olive (5Y 5/3), dry, fine- to medium
grained sand 

SAND dense, olive (5Y 413), dry, medium-grained sand with trace 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 01/09/06-01/09/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8089 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), very hard, very dark greenish gray (GLEY 1 1 OY 311 ), moist 

SILT (ML), with Clay, very hard, olive brown (2.5Y 413), dry 

CLAY (CL), with Silt, very hard, olive brown (2SY 413), moist 

SILT (ML), very hard, dark greenish gray (GLEY 110Y 411), moist 

SAND (SW), very dense, greenish gray (GLEY 1 10Y 511 ), dry 

Clayey SILT (ML), very hard, brown (7 .5YR 413), dry 

SILT (ML), very hard, dark greenish gray (GLEY 1 1 OY 411 ), moist 

. Silty SAND (SM), very dense, olive gray (5Y 512), dry, medium-i)rained sand 

SAND (SP), very dense, olive (5Y 513 ), dry, medium-i)rained sand 

Well/Boring 

Construction 

Borehole backfilled 
152~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured · 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 01/10/06-01/10/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Wall/Boring ID: 8090 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G . 

Stratigraphic Description 

with Sand, very hard, very dark grayish brown (2.5Y 3/2), dry, 

----------------------~------

SILT (ML), very hard, dark yellowish brown (IOYR 3/4), dry 

SILT (ML), with Clay, very hard, olive (6Y 5/3 ), moist 

-----------------------------------

SANO (SW), very dense, gmenish gray (GLEY 1 tOY 5/1 ), dry, trace gravel 

-------~---------------------~~--~ 

SAND (SP), very dense, dark greenish gray (GLEY 1 1 OY 4/1 ), dry, 
medium- to coarseiJrained sand, trace gravel 

SAND (SP), very dense, dark greenish gray (GLEY 1 10Y 4/1 ), moist, 
coarse-grained sand 

----~-------------------~---------

SILT (ML), very hard, Olive brown (7.5YR 4/4), moist 

----------------------------------

Silty SAND (SM), very dense, alive (5Y 5/3), dry, mediumiJrained sand 

----------------------------------

SILT (ML), very hard, olive (5Y 513), moist 

SILT (ML), with Sand, very hard, olive (5Y 5/3), ma<st 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Well/Boring 

Construction 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Project: 54203.002 
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Date Start/Finish: 01/1 0/06·01/1 0106 
Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: B·inch 
Auger Size: B·inch 

Rig Type: CME·75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8091 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hard, dar1< brown (7.5YR 3/3), moist 

SILT (ML), with Clay, very hard, brown (7.5YR 4/3), dry 

SILT (ML), very hard, olive (5Y 4/3), dry, trace gravel 

Silty SAND (SM), dense, olive (5Y 5/3), moist, medium. to coarse-grained 
sand 

Silty SAND (SM), very dense, dar1< greenish gray (GLEY 1 tOY 4/1 ), dry, 
medium. to coarse-grained sand 

SAND (SW), very dense, greenish gray (GLEY 1 tOY 5/1 ), moist 

SILT (ML), very hard, olive brown (2.5Y 4/4), dry 

SILT (ML), very hard, olive (5Y 5/3), moist 

Becomes dry 

Silty SAND (SM), very dense, olive gray (5Y 512), dry, medium-grained sand 

Becomes olive (5Y 5/3) 

Well/Boring 

Construction 

Borehole backfilled 
ir---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Data File: Cenco8091.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/16/06 



Date Start/Finish: 01/05/06-01/05/06 

Drilling Company: WDC Exploration 
Driller's Name: Rubin Lares 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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. 

Northing: NM 
Eastlng:NM 

WeiUBorlng ID: 8092 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, very dar1< gray (5Y 3/1 ), dry, w1th clay 

Becomes dar1< olive gray (5Y 3/2) 

SILT (ML), very hard, olive gray (5Y 5/2), moist 

SAND (SP), very dense, pale olive (5Y 6/3), dry, medium· to coarse-grained 
sand 

Becomes medium-grained sand, trace gravel 

SAND (SP), very dense, olive gray ( 5Y 5/2), dry, medium- to coarse-grained 
sand 

-~-------------------------~------

SAND (SW), very dense, pale olive (5Y 6/3), dry 

--------~-------~---~--------------

SAND (SP), very dense, greenish gray (GLEY 1 tOY 5/1 ), moist, coarse· 
grained sand 

Becomes dense, medium-grained sand 

SAND (SW), very dense, greenish gray (GLEY 1 10Y 5/1), dry 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Data Start/Finish: 01/05/06-01/05/06 

Drilling Company: WDC Exploration 
Driller's Nama: Rubin Lares 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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--.-.-

............. 

Northing: NM 
Eastlng: NM 

Wall/Boring ID: B093 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), w1th Clay, hard, very dark gray (5Y 311 ), dry, trace gravel 

SILT (ML), very hard, very dark gray (5Y 3/1 ), dry, trace gravel 

SILT (ML), very hard, brown (10YR 4/3), moist 

SAND with Silt (SP-SM), very dense, light olive brown (2.5Y 513), dry, 
medium-grained sand 

SAND (SP), very dense, light olive brown (2.5Y 513), dry, medium-grained 
sand 

Becomes greenish gray (GLEY 1 1 OY 5/t ), moist 

SILT (ML), very hard, olive gray (SY 5/2), moist 

Sandy SILT (ML), very hard, olive gray (5Y 4/2), dry, some gravel 

SAND (SW), very dense, gray (SY 511 ), dry 

SAND (SP), very dense, greenish gray (GLEY 1 tOY Sit), moist, coarse
grained sand, trace gravel 

SAND (SW), very dense, dark greenish gray (GLEY 1 tOY 4/t ), dry 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/05/06-01/05/06 

Drilling Company: WDC Exploration 
Drlllel's Name: Gilbert Martinez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8094 Northing: NM 
Eastlng:NM 

Casing Elevation: NA 
Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), very hard, very dark grayish brown (2.5Y 312), moist 

Silty CLAY (CL), very hard, very dark grayish brown (2.5Y 3/2), dry 

Silly SAND (SM), dense, olive gray (SY 4/2), dry, fine;Jrained sand 

· Silty SAND (SM), very dense, olive gray (5Y 4/2), medium;Jrained sand, 
15% gravel 

Clayey SAND (SC), very dense, olive gray (SY 412), dry, fine-grained sand 
with 5% medium-grained sand, 5% fine subangular gravel 

Silly SAND (SM), very dense, dark olive gray (5Y 3/2), dry, very fine;)rained 

~~~~~~5c~"acr~:-gm~~ed 

Clayey SAND (SC), very dense, dark gray (5Y 411 ), dry, fine;Jrained sand 

Clayey SAND (SC), very dense, olive gray (5Y 412), dry, fine;Jrained sand, 
with fine gravel 

Becomes dark greenish gray (GLEY 1 5GY 4/1) 

1 SGY 411 ), fine-

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/04/06-01/04/06 

Drilling Company: WOC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8095 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Sutface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Silty CLAY (CL), hard, dar1< grayish brown (10YR 4/2), mo1st, trace gravel 

SILT (ML), very hard, light olive brown (2.5Y 5/3), dry 

SAND (SP), dense, dar1< greenish gray (GLEY 1 10Y 4/1 ), dry, medium
grained sand 

SILT (ML), very hard, greenish gray (GLEY 110Y 5/1 ), dry 

SAND (SP), very dense, greenish gray (GLE:Y 1 10Y 5/1), dry, coarse
grained sand 

(Same as above) 

Silty SAND (SM), very dense, dar1< greenish gray (GLEY 1 10Y 4/1 ), dry, 
medium- to coarse..grained sand 

SAND (SW), very dense, greenish gray (GLEY 1 10Y 5/1 ). dry 

(Same as above) 

SAND with Silt (SP-SM), very dense, greenish gray (GLEY 1 10Y 5/1 ), dry, 
medium-grained 

), very dense, greenish gray (GLEY 1 10Y 5/1 ), dry, 

Well/Boring 

Construction 

Borehole backfilled 
!------ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Data File:CencoB095.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date: 02/20/06 



Date Start/Finish: 12/28/05·12/28/05 

Drilling Company: WDC Exploration 
Driller's Name: Rubin Lares 

Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 

Auger Size: 8-inch 

Rig Type: CME·75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring 10: 8096 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Clayey SILT (ML), very hard, very dark grayish brown (2.5Y 312), dry 

Clayey SILT (ML), very hard, (2.5Y 4/3), dry 

(Same as above) 

SAND (SP), very dense, olive gray (5Y 4/2), medium-grained sand with 15% 
coarse-grained sand, subangular, 5-10% silt 

SAND (SP), very dense, alive gray (5Y 4/2), medium-grained sand with 15% 
coarse-grained sand, subangular, 5-10% silt, 5% medium to coar.;e gravel 

SAND with Silt (SP-SM), very dense, dark o11ve gray (5Y 3/2), dry, medium
grained sand with 15% coarse-grained sand, subangular 

SAND with Silt (SP-SM), very dense, dark olive gray (SY 3/2), dry, medium
grained sand with 15% coar.;e-grained sand, subangular, 15% fine to 
medium subrounded gravel 

Silty SAND (SM), very dense, dark gray (SY 411 ), dry, fine-grained sand 

Silty SAND (SM), very dense, dark gray (5Y 4/1 ), dry, fine-grained sand, 5-
10% fine subrounded gravel 

Well/Boring 

Construction 

Borehole backfilled 
-~-- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground sutface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/05/06-01/05/06 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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. . 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Silty CLAY (CL), vary hard, darl< brown (10YR 313), dry 

Clayey SILT (ML), very hard, darl< brown (10YR 3/3), dry 

Well/Boring 10: 8097 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Silty SAND (SM), very dense, brown (10 YR 5/3), dry, fine-grained sand 

gravel 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date StartJFinlsh: 01/05/06-01/05/06 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Well/Boring 10: 8097 Northing: NM 
Eastlng:NM 

Casing Elevation: NA 
Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Silty SAND (SM), very dense, darl< greenish gray (GLEY 1 5GY 411 ), dry, 
fine-grained sand 

Silty SAND (SM), very dense, darl< greenish gray (GLEY 1 5GY 411 ), fine
grained sand with 10% medium- to coarse-grained, 5% fine gravel 

Silty SAND (SM), very dense, greenish gray (GLEY 1 5GY 511), dry, fine
grained sand with 10% medium- to coarse-grained, 15% fine to coarse 
gravel 

Silty SAND (SM), very dense, darl< greenish gray (GLEY 1 5GY 411 ), dry, 
. fine-grained sand 

Well/Boring 

Construction 

Borehole 1 
,_____ ___ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/04/06-01/04/06 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8098 

Casing Elevation: NA 
Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Clayey SILT (ML), very hard, black (2.5Y 2.5/1), dry, hydrocarbon odor 

Silty CLAY (CL), very hard, dar1< olive brown (2.5Y, 3/3), dry 

Clayey SILT (ML), very hard, dar1< ol1ve gray (5Y 3/2), dry 

Clayey SAND (SC), very dense, dar1< olive grny (5Y 3/2), dry, fine-grnined 
sand 

· Silty SAND (SM), dense, dar1< gray (5Y 4/1 ), dry, fine-grained sand 

: Silty SAND (SM), very dense, dar1< gray (5Y 4/1 ), dry, fine-grained sand with 
. 25% medium-grained sand, 15% clay 

Clayey SILT (ML), very hard, dark greenish gray (GLEY 1 5GY 4/1 ), dry 

SAND (SW), very dense, dar1< greenish grny (GLEY 1 5GY 4/1 ), dry, nne- to 
coarse-grnined sand, subrounded, 20% gravel 

SAND (SW), very dense, dark greenish gray (GLEY 1 SGY 4/1 ), dry, fine- to 
medium-grnined sand, subrounded, 20% grnvel 

Clayey SAND (SC). very dense, dark greenish gray (GLEY 1 5GY 4/1 ), dry, 
fine- to medium~grained sand 

(GLEY 1 5GY 4/1 ), dry, 

Well/Boring 

Construction 

Borehole backfilled 
r---~- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/03/06-01/03/06 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8·inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Wall/Boring 10: 8099 Northing: NM 
Eastlng:NM 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

I SAND (SM), medium dense, dark olive brown (2.5Y 313), dry, fine
sand 

Silty SAND (SM), very dense, olive gray (5Y 4/2), dry, fine-grained sand 

SAND (SW), dense, olive gray (5Y 4/2). dry, medium-grained with 20% 
coarse-grained, subangular, 10% gravel 

Clayey SAND (SC), very dense, dark olive gray (5Y 312), dry, nne-grained 
sand 

Clayey SAND (SC). very dense, dark greenish gray (GLEY 1 5GY 4/1 ), dry, 
medium- to coarse-grained, subrounded, 15% gravel 

Clayey SAND (SC), very dense, dark greenish gray (GLEY 1 5GY 4/1 ), dry, 
fine-grained sand 

Becomes greenish gray (GLEY 1 5GY 5/1) 

Well/Boring 

Construction 

Borehole backnlled 
r---- wth Neal Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Data File:CencoB099.dat 

Template: F:libmllsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/21/06 



Date Start/Finish: 01/10/06-01/10/06 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martinez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8100 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL). very hard, very dar1< grayish brown (2.5Y 3/2). moist 

Silty CLAY very hard. dar1< olive brown (2.5Y 3/3), moist, 5% fine gravel 

SILT (ML), very hard, olive gray (5Y 4/2), dry 

· Silty SAND (SM), very dense, greenish gray (GLEY 1 5GY 5/1 ), dry, fine
: grained sand 

Silty SAND (SM), very dense, greenish gray (GLEY 1 5GY 5/1 ), dry, fine
: grained sand, trace fine to coarse subrounded gravel 

. Silty SAND (SM), very dense, dar1< greenish gray (GLEY 1 5GY 4/1 ), dry, 
· fine- to medium-grained sand 

. Silty SAND (SM), very dense, dar1< greeniSh gray (GLEY 1 5GY 4/1 ), dry, 

. fine- to medium-grained sand, 10% clay 

Clayey SILT (ML), very hard, dar1< yellowish brown (10YR 4/4), dry 

SAND (SP), very dense, olive gray (SY 4/2), dry, fine- to medium-grained 
sand with 5% coarse-grained sand 

Clayey SAND (SC), very dense, dar1< greenish gray (GLEY 1 5GY 4/1 ), dry, 
fine- to medium-grained sand with 5% coarse-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
r---- wth Neat Cement 

with 5% Benton1te 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feat bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 01/10/06-01/10/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Easting:NM 

Well/Boring iD: 8101 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML). hard, brown (7.5YR 414), dry 

CLAY (CL), very hard, brown (7.5YR 414), dry 

SILT (ML), very hard, dar1< greenish gray (GLEY I lOY 411 ), moist 

SAND (SP), very dense, greenish gray (GLEY I lOY 511 ), moist, medium
grained sand 

SAND (SP), very dense, greenish gray (GLEY I lOY 511 ), moist, medium
to coarse-grained sand 

SAND (SP), very dense, greenish gray (GLEY I 10Y 5/l ), moist, medium
to coarse-grained sand, trace gravel 

SILT (ML), with Clay, very hard, brown (7.5YR 413), dry 

SILT (ML), with Sand, very hard, olive (5Y 514), moist 

Silty SAND (SM), very dense, o11ve gray (5Y 412), dry, fine-grained sand 

SAND (SP), very dense, greenish gray (GLEY I lOY 511 ), dry, medium
grained sand 

(Same as above) 

Well/Boring 

Construction 

Borehole backfilled 
It----wth Neat Cement 

with 5% Bentonite 

Remarks: bgs"' below ground surface; NA"' Not Applicable/Available 
NM = Not Measured 
Total Depth =51 .5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/09/06-01/09/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Well/Boring ID: 8102 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, dark brown (7 5YR 3/3), moist 

SILT (ML), with Clay, hard, dar1< yellowish brown (10YR 4/4), dry 

SILT (ML), very hard, olive (5Y 5/4), dry 

Silty SAND (SM), very dense. dar1< greenish gray (GLEY 1 10Y 4/1), moist, 
medium-gl'ilined sand 

SAND (SP), very dense, olive gray (5Y 5/2), dry, medium- to coarse-grained 
sand, trace gravel 

Becomes gray (5Y 5/1 ), moo1um-gra1ned sand 

SILT (ML), very hard, olive gray (5Y 5/2), moist 

SILT (ML), with Clay, very hard, dar1< greenish gray (GLEY t tOY 4/t ), dry 

SILT (ML), very hard, dar1< greenish gray (GLEY t tOY 4/t ), dry 

SAND (SP), very dense, olive gray (5Y 5/2), moist, medium-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
t----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Data File:CencoB102.dat 

Template: F:libmllsola & Associates, LLP\CENC0\11 Draft Reports and PresentatlonsiBoring Logs Page: 1 of 1 
Date:02/20/06 



Date Start/Finish: 01/06/06-01106106 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring ID: 8103 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G . 

Stratigraphic Description 

SILT (ML), hard, dar11 brown (10YR 3/3), dry 

Clayey SILT (ML), very hard. dar11 yellowish brown (10YR 4/4), dry 

SILT (ML), very hard, very dar11 grayish brown (10YR 3/2), dry 

SILT (ML), very hard, light olive brown (2.5Y 5/3), moist 

Sandy SILT (ML), very hard, olive gray (5Y 4/2), dry, trace gravel 

Silty SAND (SM), very dense, olive gray (5Y 4/2), dry, coarse-grained sand, 
trace gravel 

SILT (ML), very hard, olive (5Y 4/3), dry 

Becomes dar11 greenish gray (GLEY 1 1 OY 4/1 ), mo•st 

SILT (ML), very hard, dar11 greenish gray (GLEY 1 1 OY 4/1 ), dry 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 5/1 ), dry, medium
grained sand, trace gravel 

very dense, greenish gray (GLEY 1 10Y 5/1 ), dry, medium-

Well/Boring 

Construction 

Borehole bacl<filled 
,....._~~-wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02103106-02103106 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 
Rig Type: CME-75 LAR 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8104 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), hard. dar!< brown (10YR 3/3), dry,little silt 

Clayey SAND (SC), very dense, olive brown (2.5Y 4/4), dry, fine- to 
medium-grained sand 

SAND (SP), very dense, greenish gray (GLEY 1 5GY 511 ), dry, medium
grained sand with 10% fine-grained sand, subangular 

SAND (SP), very dense, greenish gray (GLEY 1 5GY 511), dry, medium
grained sand with trace coarse-grained sand, subangular 

Silty SAND (SM), very dense, light olive brown (2.5Y 5/4), dry, fine-grained 
sand with few medium-grained sand, 15% silt 

Silty SAND (SM), very dense, dar!< greenish gray (5GY 4/1 ), dry, fine
grained sand. micaceous, 15% silt 

SAND (SP), very dense, greenish gray (GLEY 1 5GY 511), dry, medium
grained with 5% coarse-grained sand, subangular 
SAND (SP), very dense, greenish gray (GLEY 1 5GY 511 ), dry. fine- to 
medium-grained sand, subangular, 5-10% fines 

Well/Boring 
Construction 

Borehole backfilled 
~~~- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/10/06-01/10/06 

Drilling Company: WDC Exploration 
Driller's Name: Gilbert Martine:z: 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring ID: 8105 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Clayey SILT (ML), very hard, dar1< olive gray (5Y 3/2), dry 

(Same as above) 

Clayey SILT (ML), very hard, dar1< olive gray (5Y 3/2), dry, micaceous 

SAND (SP), very dense, greenish gray (GLEY 1 5GY 511 ), dry, fine- to 
medium-grained sand 

SAND (SP), very dense, greenish gray (GLEY 1 5GY 511 ), dry, fine- to 
medium-gra1ned sand with 5% coarse-grained sand 

Silty SAND (SM), very dense, greenish gray (GLEY 1 5GY 511 ), dry, 
medium-grained sand with 20% coarse-grained sand, 5% gravel 

: Silty SAND (SM), very dense, greenish gray (GLEY 1 5GY 5/1 ), dry, fine. to 
medium-grained sand with 5% coarse-grained sand, subangular 

Clayey SAND (SC), very dense, dar1< greenish gray (GLEY 1 5GY 411 ), dry, 
fine- to medium-grained sand 

(Same as above) 

: Silly SAND (SM), very dense, dar1< greenish gray (GLEY 1 5GY 411 ), dry, 
. fine- to medium-grained sand, subangular 

(Same as above) 

Well/Boring 

Construction 

Borehole backfilled 
1----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground sutiace; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/29/05·12/29/05 
Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 
Drilling Method: Hand Auger 
Bit Size: NA 
Auger Size: 3-inch 
RigType: NA 

Northing: NM Well/Boring iD: 8106 
Easting: NM 
Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 10.5' bgs Location: Former Genco Refinery 

Surface Elevation: NM Address: 12345 Lakeland Rd. 

Sampling Method: Core Sampler/Slide Hammer Geologist: Veronique Lee City/State: Santa Fe Springs, CA 
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Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), dar!< gray (5Y 4/1 ), moist, 5% fine-gra1ned sand 

SILT (ML), very dar!< gray (5Y 3/1 ), moist, 5% fine-grained sand, 5% gravel 

Well/Boring 

Construction 

Borehole I 
----wth Neat Cement 

SILT (ML), olive (5Y 4/3), moist, 5% fine-grained sand 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 10.5 feet bgs 
Water not enountered during drilling. 

with 5% Bentonite 

Project: 54203.002 
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Date Start/Finish: 01/04/06-01104/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring ID: 8107 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, very hard, olive gray (SY 4/2), mo1st 

SILT (ML), very hard, olive (5Y 4/3), dry 

SILT (ML), very hard, dar1< greenish gray (GLEY t tOY 4/1 ), moist 

SAND (SP), very dense, greenish gray (GLEY t tOY 5/t ), moist, medium
grained sand 

Becomes medium- to coarse-grained sand 

SILT (ML), with Sand, very hard, greenish gray (GLEY t tOY 5/t ), moist 

SILT (ML), very hard, dar1< greenish gray (GLEY t tOY 4/t), moist 

SILT (ML), very hard, dar1< greenish gray (GLEY t tOY 4/t ), moist, trace 
gravel 

SAND (SP), very dense, greenish gray (GLEY t tOY 5/t ), dry, coarse
grained sand, few gravel 

Sandy SILT (ML), very hard, greenish grny (GLEY t tOY 5/t), moist 

very dense, greenish gr>~y (GLEY t tOY 5/t), dry, 

Well/Boring 

Construction 

Borehole bacKfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/09/06·01/09/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8·inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8108 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hard, dar1< yellowish brown (10YR 4/4), dry 

SILT (ML), very hard, olive (5Y 5/4), dry 

· Silty SAND (SM), very dense, Olive (5Y 5/4), dry, medium-grained sand 

SAND (SP), very dense, olive (5Y 5/3), moist, medium-grained sand 

SAND (SP), very dense, olive gray (5Y 5/2), moist, medium-grained sand 

SAND (SP), very dense, olive (5Y 513), moist, medium-grained sand, trace 
gravel 

Silty SAND (SM), very dense, dar1< green1sh gray (GLEY 1 10Y 4/1 ), moist, 
medium- to coar.;e-grained sand, trace gravel 

SILT (ML), very hard, dar1< greenish gray (GLEY 110Y 4/1), dry 

Well/Boring 

Construction 

Borehole backfilled 
,___ ___ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB108.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/20/06 



Date Start/Finish: 01/04/06·01/04/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 
Auger Size: 8-inch 

Rig Type: CME·75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8109 Northing: NM 
Eastlng:NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML). hard, dar1< yellowish brown (10YR 4/4), dry 

SILT (ML). very hard. olive (5Y 5/3). dry 

SAND (SP), dense, olive (5Y 5/3), dry, medium-grained sand 

SAND (SP), very dense, olive gray (5Y 512), dry, medium- to coarse-grained 
sand 

Silty SAND (SM), dense, light olive brown (2.5Y 5/3), dry, medium-grained 
sand, trace gravel 

SAND (SW), very dense, olive (5Y 5/3), dry, trace gravel 

Silty SAND (SM), very dense, olive (5Y 4/3), dry, medium- to coarse-grained 
sand 

SAND Wlth Silt (SW-SM), very dense, gray (5Y 5/1 ), dry, medium-to 
coarse-grained sand 

SAND (SP), very dense, dar1< gray (5Y 4/1 ), dry, medium- to coarse-grained 
sand, few gravel 

SILT (ML), very hard, dart< greenish grny (GLEY 1 1 OY 411 ), moist 

dense, dar1< greenish gray (GLEY 1 10Y 4/1 ). dry, 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA" Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/28/05-12/28/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8110 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), very hard, brown (7 SYR 414), dry 

Silty CLAY (CL). very hard, olive brown (2.5Y 4/4), dry 

SILT (ML), very hard, olive (SY 413), moist 

Sandy SILT (ML), very hard, dark greenish gray (GLEY t tOY 4/t ), moist 

SANO (SP), dense, greenish gray (GLEY 1 1 OY 5/1 ), dry, medium- to 
coarse-grained sand, trace gravel 

SANO (SP), dense. dark greenish gray (GLEY 1 tOY 4/1 ), moist, coarse
grained sand. trace gravel 

SANO (SP), very dense, dark greenish gray (GLEY t tOY 4/t ), moist, 
coarse-grained sand, trace gravel 

(5ame as above) 

(Same as above) 

Silty SAND (SM), very dense, dark greenish gray (GLEY 1 tOY 411 ). moist, 
medium-grained sand 

(Same as above) 

Well/Boring 

Construction 

Borehole backfilled 
r----- wlh Neal Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/28/05-12/28/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring 10: 8111 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), very hard, dart< yellowish brown (tOYR 3/4), dry 

SILT (ML), with Clay, very hard, dart< brown (IOYR 3/3), dry 

SILT (ML), very hard, light olive brown (2.5Y 5/4), dry, trace gravel 

SAND (SP), dense, olive (5Y 5/4), dry, medium- to coarse-grained sand, 
trace gravel 

Silty SAND (SM), very dense, olive (5Y 4/3), dry, medium-grained sand 

Sandy SILT (ML), trace Gravel, very hard, olive (5Y 5/3), dry 

SAND (SP), trace Gravel, very dense, olive gray (5Y 5/2), dry, medium- to 
coarse-grained sand 

(Same as above) 

SAND with Silt (SP-SM), very dense, olive gray (5Y 4/2), dry, medium
grained sand 

SILT (ML), with Sand, very hard, dart< greenish gray (GLEY 1 tOY 4/1 ), dry 

Well/Boring 

Construction 

Borehole backfilled 
i---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 12/29/05-12/29/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring 10: 8112 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, very hard, olive brown (2.5Y 414), dry 

SILT (ML), with Clay, very hard, light olive brown (2 5Y 513), moist 

SILT (ML), very hard, oltve brown (2.5Y 414), moist 

SAND (SP), dense, light olive brown (2.5Y 513), dry, coarse1)ralned sand 

SAND (SP), very dense, olive gray (5Y 512), dry, medium-grained sand 

Sandy SILT (ML), very hard, olive (5Y 513), moist 

26 SAND (SW), very dense, dari< greenish gray (GLEY 1 1 OY 411 ), moist, 
trace gravel 

(Same as above) 

SILT (Ml), with Sand, very hard, dari< greenish gray (GLEY 1 10Y 411 ), 
moist, trace gravel 

SAND with Sill (SP-SM), very dense, dari< greenish gray (GLEY 1 tOY 411 ), 
dry, medium1)rained sand 

Well/Boring 

Construction 

Borehole backfilled 
----wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 12/29/05-12/29/05 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring ID: 8113 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologhat: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Silty CLAY (CL), very hard, dart< yellowish brown (10YR 3/4), dry 

SILT (ML), with Clay, very hard, light yellowish brown (10YR 613), dry 

SILT (ML), very hard, olive brown (2.5Y 4/4), dry 

Sandy SILT (ML), very hard, light o11ve brown (2.5Y 5/3), dry 

SAND (SP), very dense, olive (5Y 5/3), dry, coarse-gra1ned sand 

SAND with Silt (SP·SM), very dense, olive (5Y 5/4), dry, med1um- to coarse
grained sand 

SILT (ML), very hard, olive (5Y 4/3), moist 

SAND with Silt (SP-SM), very dense, dart< greenish gray (GLEY 1 10Y 4/1 ), 
dry, coarse-grained sand, trace gravel 

(Same as above) 

SAND with Silt (SP-SM), very dense, greenish gray (GLEY 1 tOY 5/1), dry, 
mediumijrained sand 

(Same as above) 

Well/Boring 

Construction 

Borehole backfilled 
,___ ___ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB113.dat 
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Date Start/Finish: 01/03/06·01/03/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 6-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8114 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surlace Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, hard, very dar1< gray (5Y 311 ), moist, trace gravel 

CLAY (CL), very hard, dar1< olive gray (5Y 3!2), moist 

Clayey SILT (ML), very hard, very dar!( greenish gray (GLEY 1 tOY 3/1), 
moist 

Silty SAND (SM), dense, dark greenish gray (GLEY 1 tOY 4/1 ), dry, 
medium-grained sand 

SAND (SP), very dense, dark greenish gray (GLEY t tOY 411 ), dry, 
medium- to coarse-grained sand 

SILT (ML), with Clay, very hard, dar!( greenish gray (GLEY 1 tOY 4/t ), dry 

Silty SAND (SM), dense, dar!( greenish gray (GLEY t tOY 4/1 ), dry, 
medium- to coarsei)rained sand, trace gravel 

SAND (SW), very dense, greenish gray (GLEY t tOY 5/1 ), dry, few gravel 

SAND (SP), very dense, dar!( greenish gray (GLEY 1 tOY 511 ), dry, coarse
grained sand 

SAND (SP), very dense, dark greenish gray (GLEY 1 10Y 6/t ), dry, coarse
grained sand, trace gravel 

Well/Boring 

Construction 

BorehOle backfilled 
r------ wth Neat Cement 

w1th 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM " Not Measured 
Total Depth" 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8114.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/21/06 



Date Start/Finish: 01/03/06-01/03/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring ID: 8115 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Sulface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, hard, dar1< gray (5Y 411 ), dry, trace gravel 

SILT (ML), with Clay, very hard, black (5Y 2 5/t ), dry, some gravel 

SILT (ML), very hard, olive gray (5Y 412), dry 

SAND with Sill (SP-SM), very dense, olive gray (5Y 412), dry, medium
grained sand 

SAND (SP), very dense, dar1< greenish gray (GLEY 1 1 OY 4/1 ), dry, coarse
grained sand 

SAND (SP), dense, dar1< greenish gray (GLEY 110Y 4/1), dry, coarse
grained sand 

SILT (ML), with Sand, very hard, dar1< greenish gray (GLEY 1 10Y 4/t ), 
moist, some gravel 

SILT (ML), very hard, dar1< greenish gray (GLEY 1 10Y 411 ), dry 

SAND (SP), very dense, greenish gray (GLEY 1 tOY 5/1 ), dry, medium- to 
coarsE>-grained sand, trace gravel 

SAND (SP), very dense, greenish gray (GLEY t tOY 5/1 ), moist, medium
grained sand 

Well/Boring 

Construction 

Borehole backfilled 
-~-- wth Neat Cement 

with 5% Benton1te 

Remarks: bgs "'below ground surface; NA"' Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/04/06-01/04/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8116 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, very darl< gray (5Y 3/1 ), dry, trace gravel 

CLAY (CL), very hard, very darl< grayish brown (2.5Y 312), dry 

Clayey SILT (ML), very hard, black (2.5Y 2.5/1 ), dry 

SILT (ML), with Clay, very nard, very darl< gray (2.5Y 3/1 ), dry 

SAND (SP), dense, darl< greenish gray (GLEY 1 10Y 4/1 ), dry, medium
grained sand 

SAND (SW), dense, green•sh gray (GLEY 1 10Y 5/1 ), dry, trace gravel 

SAND (SW), very dense, greenish gray (GLEY 1 10Y 5/1 ), dry, trace gravel 

. SILT (ML), very hard, darl< greenish gray (GLEY 1 1 OY 4/1 ), moist 

SILT (ML), very hard, darl< greenish gray (GLEY 1 10Y 4/1 ), dry 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 5/1 ). moist, medium
grained sand 

(Same as above) 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Data Start/Finish: 01/06/06-01/06/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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engineers, sclfJnllsls, economlsls 

Northing: NM 
Eastlng:NM 

Well/Boring ID: 8117 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), very hard, very dar1< grayish brawn (2 5Y 3/2), dry, some gravel 

SILT (ML), very hard, dark yellowish brown (10YR 4/4), dry 

SILT (ML), very hard, olive gray (5Y 4/2), mo;st 

SILT (ML), with Sand, very hard, dark gray (6Y 4/1 ), dry, trace gravel 

SANO (SP), very dense, gray (5Y 5/1 ), dry, medium- to coarsai)rainad sand 

SAND (SP), very dense, gray (5Y 511 ), dry, coarsei)ralned sand 

SAND (SP), vary dense, dar1< gray (5Y 4/t ), moist, coarse-to very coarse
grained sand, trace gravel 

SAND (SP), very dense, dark gray (5Y 4/t ), dry, coarse- to very coarse
grained sand 

Silty SAND (SM), very dense, dari< greenish gray (GLEY t tOY 4/t ), dry. 
medium-grained sand 

SILT (ML), with Sand, very hard, dar1< greenish gray (GLEY t tOY 4/t ), dry 

dense, dark greenish gray (GLEY 1 tOY 4/1 ), dry, 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bootonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8117.dat 

Template: F:libmllsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/21/06 



Date Start/Finish: 01/06/06-01/06/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 

£ c. 
Q) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

so 

E' c. 
"0 <0 s 
~ a. 

E 
<0 <1:1 

"' U) .c 
0 
"i6 
i:: 
~ 
.E 

2·3.5 

5-6 5 

10-11.5 

15-16.5 

20-21 5 

25-26.5 3.2 

30-31.5 3.4 

35-36.5 6.8 

40-415 5.5 

45·48.5 44 

50-51 5 

BBL 
BlASLAND, BOUCK &. LfE. INC. 
engineers. ICient/stl, economists 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8118 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surlace Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, hard, dar!< yellowish brown ( 1 OYR 414 ), dry 

SILT (ML), with Clay, very hard, brown (10YR 4/3), dry 

SILT (ML), very hard, dar!< greenish gray (GLEY 1 1 OY 4/1). moist 

Sandy SILT (ML), very hard, dar!< gneenlsh gray (GLEY 1 10Y 4/1 ), dry, 
trace gravel 

Silty SAND (SM), very dense, dar!< greenish gray (GLEY 1 tOY 4/1 ). dry, 
medium-grained sand 

Clayey SILT (Ml), very hard, dar!< greenish gray (GLEY 1 tOY 4/1 ), moist 

Clayey SILT (ML), very hard, o11ve brown (2.5Y 4/3), moist 

SILT (ML), with Clay, very hard, olive gray (5Y 4/2), moist 

SILT (ML), very hard, dar!< greenish gray (GLEY 1 tOY 4/1), moist 

SAND w1th SILT (SP-SM), very dense, greeniSh gray (GLEY 1 tOY 5/1 ), 
moist, medium-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth =51 .5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8118.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date: 02/21/06 



Date Start/Finish: 01/27/06-01/27/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G . 

Stratigraphic Description 

Well/Boring ID: 8119 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Silty CLAY (CL), hard, dark yellowish brown (10YR 3/4), dry, 30% s;lt 

1 very 
grained sand with 20% coarne-grained sand and fi;r 1e-a1raino•d 
subangular, 10% silt and clay, 5% fine to coarse gravel 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB119.dat 
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Date Start/Finish: 01/27/06-01/27/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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BBL 
BLASLAND, BOUCK & LEE, INC. 
engineers, scJenttm, economists 

c: 
E 
::I 
0 
(..) 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

WeiUBorlng ID: 8119 

Client: Isola & Associates. LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Borehole 
wth Neat Cement 
with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8119.dat 
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Date Start/Finish: 01/30/06-01/30/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8120 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 
Stratigraphic Description Construction 

SILT (ML), very hard, black (5Y 2.511 ), dry, slight hydrocarbon odor, 25% 
clay 

CLAY (CL), very hard, dark olive gray (5Y 312), dry, 25% sill 

SILT (ML), very hard, light olive brown (2.5Y 513), dry 

Borehole backfilled 
,__ ___ wlh Neal Cement 

SILT (ML), very hard, olive gray (5Y 412), dry, 25% fine-grained sand 

: Silty SANO (SM), dense, olive gray (5Y 512), dry, fine..gra•ned sand, 40% silt 

Clayey SANO (SC), very dense, olive gray (5Y 412), dry, fine-grained sand 
30% clay 

Silty SANO (SM), very dense, dark greenish gray (GLEY 1 5GY 411 ), dry, 
. fine-grained sand, 25% silt 

Silly SANO (SM), very dense. dark greenish gray (GLEY 1 6GY 411 ), dry, 
15%sill 

Becomes dark greenish gray (GLEY 1 6GY 511) 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

with 5% Bentonite 

Project: 54203.002 
Data File:Cenco8120.dat 
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Date StartJFinlsh: 02/01/06-02/01/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BlASLANO, BOUCK 8t LEE, INC. 
engineers. sc/enflsts, economllts 
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Northing: NM 
Eastlng:NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Well/Boring ID: 8121 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Silty ClAY (CL), firm, dart< yellowish brown (10YR 3/6), dry, 15% silt 

· Silty SAND (SM), very dense, olive gray (5Y 5/2), dry, fine-grained sand, 
· 15%silt 

Borehole backfilled 
~Jl!i~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface: NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB121.dat 
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Date Start/Finish: 02/01/06-02/01/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
BLASLAND, BOUCK&. LEE, INC. 
engineers, sclentflts, economists 

c 
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:J 
0 
0 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Well/Boring ID: 8121 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Borehole I 
wth Neat Cement 

Si11y SAND (SM). medium dense. olive gray (5Y 412). dry, fineijrained sand, 
strong ooor. 30% silt and clay, clay content increases with depth 

Remarks: bgs " below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

with 5% Bentonite 

Project: 54203.002 
Data File:CencoB121.dat 
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Date Start/Finish: 01/23/06-01/23/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Sl;z:e: 8-inch 
Auger Si:z:e: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
BI.ASLAND, BOUCK 8tl£E,INC. 
engtneerl. JC/entlsts, economists 

c 
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Northing: NM 
Easting: NM 

Well/Boring 10: 8122 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Jennifer Wiley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Sandy SILT (ML), very dense, brown (10YR 5/3), dry, trace gravel 

Sandy SILT (ML), very dense, very dark grayish brown (10YR 3/2), moist 

---------------~--~---------------

Clayey SAND (SC), dense, dark brown (10YR 4/3), moist, fine- to coarse-
grained sand 

---------~---------~----------~---

· Silty SAND (SM), light olive brown (2.5Y 5/3), moist, fine-to coarse-grained 
· sand 

Silty SAND (SM), light olive brown (2.5Y 5/6), moist, fine-grained sand 

SAND (SP), very dense, light olive brown (2.5V 5/4), moist, fine-grained 
sand 

CLAY (CL), very hard, gray (5Y 6/2), moist 

Silty SAND (SM), dense, dark greenish gray (GLEY 1 5GY 4/1 ), moist, fine
grained sand 

SAND (SP), olive gray (5Y 5/2), moist, fine-to medium-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
~~--- wth Neat Cement 

with 6% Bentonite 

Remarks: bgs"' below ground surface; NA =Not Applicable/Available 
NM = Not Measured; NR = No Recovery 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco122.dat 
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Date Start/Finish: 01/19/06·01/19/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8123 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51 .5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Clayey SILT (ML), very hard, gray (5Y 5/1 ), dry, fine gravel, strong 
hydrocarbon odor 

Silty SAND (SM), very dense, darlt greenish gray (GLEY 1 5GY 4/1 ), dry, 
fine-grained sand, hydrocarbon odor 

Well/Boring 

Construction 

BorehOle backfilled 
,........ ___ wth Neat Cement 

Clayey SANO (SC), very dense, olive gray (SY 4/2), dry, fine-grained sand 

Silty CLAY (CL), very hard, dart< gray (5Y 4/1 ), dry 

Clayey SAND (SC), very dense, olive (5Y 4/3), dry, fine-grained sand, trace 
gravel 

Clayey SAND (SC), very dense, dark gray (SY 411 ), dry, fine-grained sand, 
trace gravel 

, very dense, darlt gray (5Y 411 ), dry, fine-to medium-

Remarks: bgs = below ground surface: NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

with 5% Bentonite 

Project: 54203.002 
Data File:CencoB123.dat 
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Date Start/Finish: 01116/06·01/16/06 

Drilling Company: WDC Exploration 
Driller's Name: Ignacio Gutierrez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 

Auger Size: 8-inch 

Rig Type: CME·95 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Silty ClAY (CL), very han:1, dar1< olive gray (5Y 3/2), dry 

SILT (ML), very hard, olive gray (5Y 4/2), dry 

Clayey SILT (ML), very hard, gray (5Y 511 ), dry 

Well/Boring ID: 8124 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Silty SAND (SM), very dense, olive gray (5Y 5/2), dry, fineilramed sand 

SILT (ML), very hard, light olive brown (2.5Y 513), dry 

Clayey SILT (ML), very hard, olive brown (2.5Y 4/4), dry 

SAND (SP), very dense, light olive brown (2.5Y 5/3), dry 

-----------------------~-~--------~ 

Silty SAND (SM), very dense, dar1< greenish gray (GLEY 1 5GY 4/1 ), dry, 
fineijrained sand 

Borehole backfilled 
o----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8124.dat 
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Date Start/Finish: 01/20/06-01/20/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8125 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), stiff, dark yellowish brown (10YR 3/4), dry, 5% fine-grained sand 

Becomes very stiff, darl< yellowish brown (tOYR 3/6) 

Becomes hard, darl< brown (tOYR 3/3), moist 

. Silty SAND (SM). dense, greenish gray (GLEY t tOY 5/1 ), moist, fine
grained sand, 20% s•lt 

SAND (SP), very dense, greenish gray (GLEY t tOY 5/t ). moist. fine
grained sand. 5% silt 

SILT (ML), hard, darl< greenish gray (GLEY t tOY 4/t), moist, 10% fine
grained sand 

SILT (ML), hard, darl< greenish gray (GLEY t tOY 4/1 ), moist 

Sandy SILT (ML), hard, dark greenish gray (GLEY t tOY 4/1), moist. 20% 
fine-grained sand 

SAND (SP), very dense. darl< greenish gray (GLEY t 10Y 4/1), moist, fine
grained sand, trace silt 

Silty SAND (SM), very dense. darl< greenish gray (GLEY 1 tOY 4/t), moist, 
. fine-grained sand, 20% silt 

Well/Boring 

Construction 

Borehole backfilled 
~ill;---- wth Neat Cement 

i with 5% Bentonite 

·' 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM .. Not Measured 
Total Depth .. 51.5 feet bgs 
Water not enountered during drilling. 
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Data File:Cenco8125.dat 

Template: F:libmllsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/08/06 



Date Start/Finish: 01/20/06-01/20/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Sll!:e: 8-inch 
Auger Slm: 8-inch 
Rig Type: CME-75LAR 

'ampllng Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Wall/Boring ID: 8126 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML). very s1iff. dark yellowish brown (10YR 4/6), dry, 5% fineijrained 
sand 

Becomes dark yellowish brown (10YR 316) 

Becomes olive gray (5Y 4/2) 

: Silty SAND (SM), dense, greenish gray (GLEY 1 1 OY 5/1 ), moist, fine
grained sand, 20% silt 

SAND (SP), dense, greenish gray (GLEY 1 5GY 5/1 ), moist, fineijrained 
sand, 5% silt 

SILT (ML), hard, dark greenish gray (GLEY 1 10Y 4/1 ), moist, 10% fine
grained sand 

SILT (ML), hard, greenish gray (GLEY 1 10Y 5/1) with yellowish b<own 
, (10YR 5/8) mottling, moist 

SAND (SP), very dense, dark greenish gray (GLEY 1 1 OY 4/1 ), moist, fine
grained sand, 5% silt 

Silty SAND (SM), very dense, dark greenish gray (GLEY 1 1 OY 4/1 ), moist, 
fine-grained sand, 20% silt 

Becomes very dark greenish gray (GLEY 1 10Y 3/1) 

Well/Boring 

Construction 

Borehole backfilled 
i!---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01118/06-01/18/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8127 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), wilh Clay, hard, dar1< brown (10YR 3/3), dry 

SILT (ML), very hard, dar1< brown (10YR 313), dry, trace gravel 

SILT (ML), very hard, olive brown (2.5Y 4/3), moist 

SILT (ML), with Sand, very hard, light olive brown (2.5Y 513), dry 

Silty CLAY (CL). very hard, olive gray (5Y 4/2). moist 

Clayey SILT (ML). very hard, olive gray (5Y 512). dry 

SILT (ML). very hard, dar1< greenish gray (GLEY 1 tOY 4/1 ). moist 

SILT (ML). with Clay, very hand, dar1< greenish gray (GLEY 1 10Y 4/1 ). moist 

Silty SAND (SM). very dense, olive (5Y 5/3), dry, medium-grained sand 

Silty SAND (SM). very dense. olive gray (5Y 4/2). dry, coarse-grained sand 

Silty SAND (SM). very dense, olive gray (5Y 5/2). dry, coarse-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
~~li-t-----wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/01/06-02/02/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8128 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Clayey SILT (ML), f1rm, dar1< brown (10YR 3/3), dry, trace fine gravel 

CLAY (CL), hard, dar1< yellowish brown (10YR 4/4), dry, 20% silt 

SILT (ML), very hard, olive brown (2 5Y 4/4 ), dry, 15% fine- to medium
grained sand, 10% clay 

SILT (ML), very hard, olive gray (5Y 5/2), dry, 20% clay, 10% fine-grained 
sand, 5% fine gravel 

SILT CML), verv hard, olive (5Y 4/4), dry, 10% clav. 10% fine-j:lrained sand 

Well/Boring 

Construction 

Borehole backfilled 
rc:~~tt---- wlh Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/01/06-02/02/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 

30 

35 

40 

45 

50 

26 5-28 

28-30 

30-31 5 

31 5-33 

33-35 

35-36 5 

36.5-38 

38-40 

40·41.5 

41.5-43 

43-45 

45-46 5 

46.5-48 

48-50 

50-51.5 

X 

0.8 

0.1 

0.0 

00 

10 

19 

21 

22 

17 

42 

50 

14 

22 

23 

20 
20 

23 

25 

22 

34 

50 

14 

sw 

31 SP 

37 

19 

24 

27 
45 

20 

47 
50 

SP-SM 

BBL 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8128 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

clay 

Clayey SAND (SC). very dense, dark greenish gray (GLEY 1 5GY 4/1 ). dry, 
fine-grained sand, 20% clay, 5% gravel 

Clayey SAND (SC). med•um dense, olive brown (2.5Y 4/3), dry, fine-grained 
sand, 30% clay 

Clayey SAND (SC), medium dense, olive brown (2.5Y 4/3). dry, fine- to 
mediumiJrnined. 30% clay 

Well/Boring 

Construction 

Borehole 1 

f;i;l:t!---- wth Neat Cement 

SAND (SP). very dense, dark greenish gray (GLEY 1 5GY 4/1 ). dry, fine- to 
medlumi)rnined sand 

Becomes olive gray (5Y 5/2) 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

with 5% Bentantte 

Project: 54203.002 
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Date Start/Finish: 01/18/06-01/18/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 
Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), hard, brown (10YR 4/3), wet 

CLAY (CL), very hard, brown (10YR 4/3), wet 

SILT (ML), with Clay, very hard, olive brown (2.5Y 4/3), moist 

Well/Boring ID: 8129 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Silty SAND (SM), very dense, light olive brown (2.5Y 5/4), dry, medium
grained sand 

SILT (ML), very hard, light yellowish brown (2.5Y 6/3), dry 

SILT (ML), with Sand, very hard, olive brown (2.5Y 4/4), dry 

SILT (ML), very hard, olive brown (2.5Y, 4/3), moist 

SILT (ML), with Sand, very hard, olive brown (2.5Y 4/3), dry 

SILT (ML), very hard, olive gray (5Y 5/2), dry 

Sand SILT (ML), very hard, dart< gray (2.5Y 4/1 ), moist 

(Same as above) 

Borehole backfilled 
~'111-~~- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground sutface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 01/19/06·01/19/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring 10: 8130 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, black (5Y 2.512), dry 

SILT (ML), very hard, black (5Y 2 512), dry 

SILT (ML), very hard, olive gray (5Y 412), dry 

SILT (ML), with Sand, very hard, light yellowish brown (2 5Y 613), dry 

SILT (ML), with Sand, very hard, light olive brown (2.5Y 5/4 ), moist 

Sandy SILT (ML), very hard, olive (5Y 413), moist 

SILT (ML), very hard, olive brown (2.5Y 414), dry 

Clayey SILT (ML), very hard, olive gray (SY 5/2), dry 

Clayey SILT (ML), very hard, dart< greenish gray (GLEY 1 1 OY 411 ), moist 

SAND (SP), very dense, olive gray (SY 5/2), dry, coarse-grained sand, trace 
gravel 

SAND (SP), very dense, o11ve gray (SY 512), dry, medium-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
r--~~~ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/19/06-01/19/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 9131 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Sandy CLAY (CL), hard, dark yellowish brown (10YR 3/4), dry 

Silty CLAY (CL). very hard, dark yellowish brown (10YR 3/4), dry 

SILT (ML), very hard, dark yellowish brown (10YR 4/4), dry 

SILT (ML), very hard, light yellowish brown (2.5Y 613), dry, trace gravel 

SILT (ML), very hard, light olive brown (2.5Y 5/3), dry, trace gravel 

SILT (ML), very hard, olive brown (2.5Y 4/3), dry 

SILT (ML), with Clay, very hard, light oltve brown (2.5Y 514), moist 

SILT (ML), very hard, olive brown (2.5Y 4/3), moist 

SAND with Silt (SP-SM), very dense, light olive brown (2.5Y 513), dry, 
medium-grained sand 

SAND (SP), very dense, olive gray (SY 5/2), dry, coarse-grained 

very dense, greenish gray (GLEY 1 10Y 5/1 ), dry, coarse-

Well/Boring 

Construction 

Borehole backfilled 
i---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/19/06·01/19/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, dar1< yellowish brown (10YR 4/4), dry 

SILT (ML), with Clay, hard, dar1< brown (10YR 3/3), dry 

SILT (ML). very hard, olive brown (2.5Y 414), dry 

SILT (ML), very hard, pale olive (SY 6/3), dry, some gravel 

SILT (ML), very hard, light yellowish brown (2.5Y 6/3), dry 

SILT (ML), very hard, olive brown (2.5Y 413), dry 

Clayey SILT (ML), very hard, dar1< grayish brown (2.5Y 412), dry 

Sandy SILT (ML), very hard, olive brown (2.5Y 413), dry 

Well/Boring 10: 8132 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neal Cement 

with 5% Bentonite 

SANO (SP), very dense, pale olive (5Y 6/3), dry, medlum-{lrained sand 

SAND (SW), very dense, olive gray (5Y 512), dry 

dar1< greenish gray (GLEY 1 10Y 4/1 ), dry, coarse-

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/23/06·01/23/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8134 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surlace Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Silty CLAY (Cl), hard, dar1< yellowish brown (tOYR 3/4), dry 

Sll T (ML), very hard, dar1< yellowish brown (10YR 314), dry 

SILT (ML), very hard, alive gray (5Y 4/2), moist, trace gravel 

Sll T (ML), with Sand, very hard, olive (5Y 513), dry 

SILT (ML), very hard, olive (5Y 5/3), dry 

SILT (ML), with Clay, very hard, olive (5Y 4/3), moist, trace gravel 

Silty SAND (SM), very dense, olive brown (2 5Y 4/3), moist, medium
grained sand 

SILT (ML), with Sand, very hard, light olive brown (2.5Y 5/3), dry 

Silty SAND (SM), very dense, olive (5Y 4/3), moist, medium-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
i---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/16/06-01/16/06 

Drilling Company: WDC Exploration 
Driller's Name: Ignacio Gutierre2: 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-95 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surlace Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), hard, dark olive gray (5Y 312), dry 

CLAY (CL), 20% Sill), very hard, dark olive gray (5Y 312), dry 

SILT (ML), very hard, dark olive gray (5Y 312), dry 

Silty CLAY (CL), very hard, dark gray (5Y 411 ), dry 

Well/Boring ID: 8135 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Bora/lole backfilled 
t---- wth Neat Cement 

with 5% Bentonite 

Silty SAND (SM), dense, dark greenish gray (GLEY 1 5GY 411 ), dry, fine
grained sand 

Clayey SILT (ML), very hard, olive gray (5Y 412), dry 

, Silty SAND (SM), very dense, olive (5Y 413), dry 

· Silty SAND (SM), very dense, olive gray (5Y 512), dry 

Remarks: bgs"' below ground surface; NA =Not Applicable/Available 
NM =: Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/12/06-01/12/06 

Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8136 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), firm, black (2.5Y N2), dry, strong hydrocarbon odor 

CLAY (CL), hard, dark olive gray (5Y 3/2), dry, hydrocarbon odor 

SILT (ML), firm, olive (5Y 4/3), dry, strong hydrocarbon odor, little clay 

SILT (ML), hard, olive gray (5Y 512), dry 

(Same as above) 

SILT (ML), very hard, olive (5Y 513), dry, little clay, 5% fine gravel 

SILT (ML), very hard, olive brown (2.5Y 4/4), dry, hydrocarbon odor 

------~-----------------------~----

CLAY (CL), very hard, light olive brown (2.5Y 513), dry, strong hydrocarbon 
odor, little silt 

-----~------------~~---------------

SILT (ML), very hard, light olive brown (2.5Y 514), dry, strong hydrocarbon 
odor 

--------------------------------~--

Silty SAND (SM), very dense, dark greenish gray (GLEY 1 5GY 411 ), dry, 
fine-grained sand, strong hydrocarbon odor 

(Same as above) 

Well/Boring 

Construction 

Borehole backfilled 
t---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Startlflnlsh: 01/13/06·01113/06 

Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: S·inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8137 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 
Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML). firm, black (5Y 2.5/1 ). dry, hydrocarbon odor 

CLAY (CL), firm, dar1< olive gray (5Y 3/2). dry, hydrocarbon odor, little silt 

Silty SAND (SM), dense, olive brown (2.5Y 4/4), dry, hydrocarbon odor, 
10%clay 

SILT (ML). very hard, light olive brown (2.5Y 5/3), dry. little clay 

Becomes olive brown (2. 5Y 4/3) 

CLAY (CL), very hard. dar1< yellowish brown (10YR 3/4), dry, 20% Sill 

Silty SAND (SM), very dense. olive (5Y 4/4). dry, fine-grained sand 

Clayey SAND (SC), very dense, olive gray (5Y 512), dry, fine-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
r---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/13/06·01/13/06 

Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8139 Northing: NM 
Easting:NM 

Casing Elevation: NA 
Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL). firm, very darl< gray (5Y 3/1 ). dry, slight hydrocarbon odor, little 
silt 

SILT (ML). very hard, olive gray (5Y 512). dry, slight hydrocartlon odor, 15% 

9~---------------------------------

Silty SAND (SM). dense, olive (5Y 5/3), dry, fine-grained sand. slight 
hydrocarbon odor 

CLAY (CL). very hard, olive gray (SY 4/2), dry. little silt 

CLAY (CL). very hard, olive brown (2.5Y 4/4), dry, little sand 

CLAY (CL). very hard, olive gray (5Y 512). dry 

. i 
___ Jr~c!! ~~r~e:9~il:'~d ~a!'~ ~upa!J~ular._ ~~~e _fi12_e jlf!!"_BI_ 

Silty SAND (SM). very dense, olive gray (5Y 512). dry, fine-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
c----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/31/06·01/31/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 
Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 
Auger Size: 8·inch 

Rig Type: CME·75LAR 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8140 Northing: NM 
Eastlng:NM 

Casing Elevation: NA 
Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, light brownish gray (2.5Y 612), dry, some fine to coar.;e 
gravel 
§l\oTJf>lLJ,J:l•!!All!a.fk_(§.Y_2Jiill._d_ry~ 1_5"'9g~v~l- __________ _ 

CLAY (CL), hard, dart< olive gray (5Y 3/2), dry, little silt, 5-10% gravel 

CLAY (GL), very hard, olive gray (5Y 4/2), dry, 30% silt 

Silty SAND (SM), dense, olive (5Y 413), dry, fine-grained sand with trace 
medium-grained sand, 20% silt 

Silty SAND (SM), dense, olive gray (5Y 5/2), dry, frne-grained sand, 15% silt 

SILT (ML), very hard, olive brown (2 5Y 4/4), dry, 5-10% fine- to medium
grained sand 

CLAY (CL), very hard, yellowish brown (10YR 5/4), dry, 5% srlt 

SILT (ML), very hard, olive (5Y 5/3), dry, trace fine-grained sand 

SILT (ML), very hard, olive (5Y 5/3), dry, 20% fine-jjrained sand 

very dense, olive (5Y 4/3), dry, fine-grained sand, 

Well/Boring 

Construction 

Borehole backfilled 
!l----wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish; 01/30/06-01/30/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring 10: 8141 Northing: NM 
Eastlng:NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surlace Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Sandy SILT (ML), very hard, very dark gray (5Y 311 ), moist 

SILT (ML), with Clay, very hard, brown (10YR 413), dry, trace gravel 

Clayey SILT (ML), very hard, olive gray (5Y 4/2), dry 

Silty SAND (SM), very dense,ltght yellowish brown (2.5Y 4/2), dry, medium
grained sand 

SILT (ML), very hard, light olive brown (2.5Y 5/3), dry, trace gravel 

Clayey SILT (ML), very hard, dark grayish brown (2.5Y 412), moist 

Clayey SILT (ML), very hard, olive gray (5Y 412), moist 

Silty CLAY (CL), very hard, yellowish brown (10YR 5/4), moist 

SILT (ML), very hard, dark yellowish brown (10YR 414), dry 

Sll T (ML), very hard, light olive brown (2.5Y 5/3), moist 

Becomes light olive brown (2.5Y 5/4), dry 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs "'below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/31/06·01131/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 6·inch 
Auger Size: 6·inch 

Rig Type: CME·75 LAR 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8142 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 
Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), hard, black (GLEY 1 N2.5/), dry, staining, hydrocarbon odor 

SILT (MLJ, very hard, olive brown (2.5Y 4/4 ), dry, solvent odor, 25% ftne
grained sand 

Silty SAND (SM), dense, olive brown (2.5Y 4/4), dry, slight solvent odor, 
20%silt 

Silty SAND (SM), dense. olive brown (5Y 5/3), dry, solvent odor, fine
. grained sand, 15% slit 

SILT (ML), very hard, oltve brown (2.5Y 4/4), dry, solvent odor, 30% fine
grained sand 

SILT (ML), very hard, olive brown (2.5Y 413), dry, slight solvent odor, 10% 
fine gravel 

CLAY (CL), very hard, olive brown (2.5Y 4/4). dry, solvent odor, 15% silt 

SILT (ML), very hard, light olive brown (2.5Y 5/4 ), dry, strong solvent odor, 
lillie clay, 10-15% fine-grained sand 

CLAY (CL). very hard, grayish grown (2.5Y 5/2), dry, strong solvent odor 

CLAY (CL), very hard, grayish grown (2 5Y 5/2), dry, strong solvent odor, 
1.0'6>JiQ.e.!'li)l;!n_gular..g_ra~'l! _____________________ _ 

very dense, light yellowish brown (2.5Y 6/3), dry, fine· 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

wtth 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/18/06-01/18/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Well/Boring 10: 8143 Northing: NM 
Eastlng:NM 

Casing Elevation: NA 
Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), very hard, dar1< olive gray (5Y 3/2), moist 

Stlty CLAY (CL), very hard, olive gray (5Y 4/2), dry 

Clayey SAND (SC), very dense, dark grayish brown (2 5Y 4/2), dry, fine
grained sand 

Silty CLAY (CL), very hard, olive gray (5Y 5/2), dry 

Sandy SILT (ML), very hard, dar1< olive gray (5Y 3/2), dry, fine- to medium
grained sand with trace coarse-grained sand, subangular, strong 
hydrocartJon odor 

Clayey SILT (ML), very hard, olive (5Y 4/3), dry, strong hydrocartlon odor 

CLAY (CL), very hard, yellowtsh brown (10YR 5/4), dry, slight odor 

Silty SAND (SM), very dense, olive gray (5Y 5/2), dry, fine-grained sticky 
taxture, slight odor 

Becomes dar1< gray (5Y 4/1) 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/13/06·01/13/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BI.MLANO, BOUCK&. LEE, INC. 
engineers, scientists, economists 

Well/Boring 10: 8144 Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, hard, black (5Y 2.511 ), moist, trace gravel 

SILT (ML), very hard, very dark gray (5Y 311 ), moist, trace gravel 

SILT (ML), very hard, dark greenish gray (GLEY 110Y 411), moist 

SAND (SP), dense, greenish gray (GLEY 1 10Y 511 ). dry, coarse-grained 
sand, 

Sandy SILT (ML), very hard, dark greenish gray (GLEY 1 10Y 411 ), mo1st, 
few gravel 

SILT (ML). very hard, dark greenish gray (GLEY 1 10Y 411), moist 

SILT (ML), with Clay, very hard, olive gray (5Y 412), moist 

SILT (ML), with Clay, very hard, o11ve gray (5Y 412), dry 

SILT (ML), very hard, dark greenish gray (GLEY 1 10Y 411 ). moist 

SAND (SP), very dense, olive gray (5Y 512), moist, medium-grnined sand 

SAND (SP), very dense, olive grny (5Y 512), dry, medium- to coarse-grnined 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Star1/Finlsh: 01119/06·01/19/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75LAR 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8145 Northing: NM 
Eastlng: NM 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), very hard, black (10YR 2/1 ), dry, hydrocarton odor 

CLAY (CL), hard, very dar1< grayish brown (10YR 312), moist, trace fine 
gravel 

CLAY (CL), very hard, dar1< olive gray (5Y 312), dry, little silt 

SILT (ML), very hard, dar1< greenish gray (GLEY 1 5GY 4/1 ), dry, little clay 

CLAY (CL), very hard, dar1< gray (5Y 4/1 ), dry 

CLAY (CL), very hard, dar1< greenish gray (GLEY 1 SGY 4/1 ), dry, little Sill 

Clayey SAND (SC), very dense, dar1< grayish brown (2.5Y 412), dry, fine- to 
medium-{Jrained, sticky texture, hydrocarbon odor, trace fine subangular 
gravel 

Becomes dar1< greenish gray (GLEY 1 5GY 4/1) 

CLAY (Cl), very hard, dar1< grayish brown (2.5Y 4/2), dry 

Silty SAND (SM), very dense, dar1< gray (SY 4/1 ), dry, fine- to medium
grained sand with trace coarse-ljrained sand, hydrocarbon odor 

Well/Boring 

Construction 

Borehole backfilled 
r---- wth Neat Cement 

with 5°/(J Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/27/06·01/27/06 

Drilling Company: WDC Exploration 
Driller's Name: Rubin Lares 

Drilling Method: Hollow Stem Auger 
Bit Size: S·inch 
Auger Size: S·inch 

Rig Type: CME·95 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: B146 Northing: NM 
Eastlng: NM 
Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, very dar1< grayish brown (10YR 312), moist 

SILT (ML), hard, very dar1< grayish brown (10YR 3/2), dry 

SILT (ML), very hard, dar1< olive brown (2.5Y 3/3), dry 

SILT (ML), very hard, greenish gray (GLEY 1 1 OY 5/1 ), dry 

SILT (ML), very hard, dar1< greenish gray (GLEY 1 10Y 4/1 ), dry, trace 
gravel 

SILT (ML), with Clay, very hard, dar1< greenish gray (GLEY 1 10Y 4/1 ), moist 

SILT (ML), wilh Clay, very hard, olive brown (2.5Y 4/3), dry 

Clayey SILT (ML), very hard, dar1< brown (10YR 3/3), dry 

Clayey SILT (ML), very hard, olive brown (2.5Y 4/3), moist 

Sandy SILT (ML), very hard, olive brown (2.5Y 4/3), dry 

very dense, light yellowish brown (2.5Y 8/3), dry, medium-

Well/Boring 

Construction 

Borehole backfilled 
ii---- wth Neat Cement 

w•lh 5% Benlomle 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date 5tat11Finlsh: 02/01/06-02/01/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Well/Boring ID: 8147 Northing: NM 
Eastlng:NM 
Casing Elevation: NA 

Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), hard, dark brown (10YR 3/3), dry, odor, little Silt, 10% fine 
subangular gravel 

CLAY (CL), hard, olive gray (5Y 412). dry, 10% silt 

Silty SAND (SM), dense, olive gray (5Y 4/2), dry, fine-grained sand with 
10% medium-grained sand, 5% fine gravel 

Silty SAND (SM), dense, olive, (SY 4/3), dry, fine-grained sand, 20% silt 

CLAY (CL), very hard, olive gray (5Y 512), dry, 15% fine-grained sand 

Clayey SAND (SC), very dense, olive gray (SY 4/2), dry, fine- to medium
grained, 5% gravel 

CLAY (CL), very hard, dark yellowish brown (10YR 4/4), dry 

CLAY (CL), very hard, olive gray (5Y 4/2), dry, little s•ll 

Clayey SAND (SC), very dense, olive gray (SY 4/2), dry, finei]rained sand, 
odor 

5/3), dry, fine- to mediumi]rained sand 

Well/Boring 

Construction 

Borehole backfilled 
i----~ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs ==below ground surface; NA ==Not Applicable/Available 
NM = Not Measured 
Total Depth == 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01123/06·01/23/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: B·inch 
Auger Size: B·inch 

Rig Type: CME·75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8148 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, dar1< olive gray (5Y 312), dry 

SILT (ML), with Clay, hard, very dar1< grayish brown (10YR 3/2), dry, some 
gravel 

SILT (ML), with Clay, very hard, olive gray (5Y 4/2), moist 

SILT (ML), hard, greenish gray (GLEY 1 1 OY 6/1 ), dry, some gravel 

SILT (ML), very hard, greenish gray (GLEY 1 10Y 5/1), dry 

SILT (ML), with Clay, very hard, olive gray (5Y 4/2), moist 

SILT (ML), very hard, gray (2.5Y 6/1 ), dry 

SILT (ML), with Clay, very hard, olive gray (5Y 5/2), dry, trace gravel 

SILT (ML), very hard. olive grny (5Y 412), moist 

(Same as above) 

SAND (SP), very dense, gray (5Y 6/1 ), dry, coarse-grnined sand 

Well/Boring 

Construction 

Borehole backfilled 
i!l"'"'!f---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB148.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/22/06 



Date Start/Finish: 01/23/06-01123/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

·ampllng Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, hard, dart< olive gray (5Y 312), moist 

CLAY (CL), hard, very dart< grayish brown (2.5Y, 312), moist 

Clayey SILT (ML), hard, very dart< gray (5Y 311 ). moist 

SILT (ML), very hard, olive gray (5Y 512). dry 

(Same as above) 

Well/Boring ID: 8149 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Borehole backfilled 
l~i'!i---- wth Neat Cement 

with 5°/1) Benton1te 

SILT (ML), very hard, light yellowish brown (2.5Y 613), dry, trace gravel 

SILT (ML), very hard, light olive brown (2.5Y 513), dry 

SILT (ML), with Sand, very hard, light olive brown (2.5Y 513), moist, trace 
gravel 

SILT (ML), very hard, olive gray (5Y 412), moist 

SILT (ML), very hard, olive (5Y 513), dry 

SAND (SP), very dense, gray (5Y 511 ), dry, coarse-grained sand 

Remarks: bgs "below ground surface; NA" Not Applicable/Available 
NM " Not Measured 
Total Depth" 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/20/06-01/20/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8150 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, very dar1< grayish brown (2 6Y 3/2), dry, trace gravel 

Silty CLAY (CL), very hard, black (5Y 2.5/2), moist 

SILT (ML), very hard, dar1< greenish gray (GLEY 1 1 OY 4/1 ), dry 

SILT (ML), very hard, olive (5Y 5/3), dry, trace gravel 

SILT (ML), very hard, olive brown (2.5Y 4/3), dry, some gravel 

CLAY (CL), with Silt, very hard, light olive brown (2.5Y 5/3), dry 

Clayey SAND (SC), very dense, light olive brown (2.5Y 5/3), mc>st, medium
grained sand 

SILT (ML), very hard, olive brown (2.5Y 4/3), dry 

SILT (ML), very hard, dar1< greenish gray (GLEY 1 tOY 4/1 ), moist 

SAND with Silt (SP-SM), very dense, olive gray (5Y 5/2), dry, f•ne-grained 

Well/Boring 

Construction 

Borehole backfilled 
<i'!:l!l\i!---- wth Neat Cement 

with 5% Bentontte 

Remarks: bgs" below ground surface; NA =Not Applicable/Available 
NM " Not Measured 
Total Depth" 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/19/06-01/19/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, very darl< gray1sh brown (10YR 3/2), dry 

SILT (ML), very hard, darl< brown (1 OYR 3/3), moist 

SILT (ML), very hard, olive brown (2.5Y 4/4), moist 

SILT (ML), with Sand, very hard, light o11ve brown (2.5Y 513 ), dry 

SILT (ML), very hard, olive gray (5Y 512), dry 

Well/Boring ID: 6151 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Borehole backfilled 
[,~~,.,.....~~- wth Neat Cement 

With 5% Bentonite 

SAND (SP), very dense, olive brown (2.5Y 4/4), dry, medium-grained sand 

(Same as above) 

SILT (ML), w1th Sand, very hard, olive (SY 4/4 ), dry, trace gravel 

SILT (ML), very hard, olive (5Y 5/3), moist, trace gravel 

SAND (SW), very dense, olive (SY 413), dry 

SAND (SW), very dense, dart< greenish gray (GLEY tOY 411 ), dry 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/20/06-01/20/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

~ 
Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
BLASLAND, BOUCK &. LEE, INC. 
engineers, sctenflsfs, economists 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, black (5Y 2.5/2), dry, few gravel 

Clayey SILT (ML), very hard, black (5Y 2.512), dry 

SILT (ML), very hard, olive gray (5Y 4/2), moist 

SILT (ML), very hard, Olive gray (5Y 412), dry, few gravel 

SILT (ML), very hard, olive (5Y 5/3), dry 

Well/Boring ID: 8152 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 
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Well/Boring 

Construction 

-

-

-

-

~~! Borehole backfilled 
:lib>---- wth Neat Cement ~"t' ~~,;.x: 

~~: 
l~~~; 

Sandy SILT (ML), very hard, olive (5Y 4/3), dry ~'·~ Vt<i 

I SILT (ML), very hard, olive (5Y 5/3), dry 

~; II -I SILT (ML), with Clay, very hard, olive gray (5Y 412), moist 

I ------------------------~--~--------

SAND With Silt (SP-SM), very dense. light yellowish brown (2.5Y 6/3), dry, I medium-grained sand 

----------------------------------~-- I Silty SAND (SM), very dense, dar1< greenish gray (GLEY 10Y 4/1), moist, 

I medium- to coarse-grained sand 

-----~~-----~-----------------~-----

SAND (SP), very dense, dar1< greenish gray (GLEY 1 10Y 4/1 ), dry, I medium- to coarseilrained sand 

Remarks: bgs :::below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

with 5% Bentonite 

-

-

-

-

-

PrOJeCt: 54203,002 
Data File:Cenco8152.dat 

Template: F:lrbm\lsola & Assocrates, LLPICENC0\11 Draft Reports and Presentattons\Borrng Logs Page: 1 of 1 
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Date Start/Finish: 01/20/06·01/20/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8·inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Bl.ASLAND, BOUCK 8c. LEE, INC. 
engineers, sclentllfs, economists 

c: 
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u 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8153 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, very dark gray (2 5Y 311 ), dry, few gravel 

SILT (ML), with Clay, very hard, olive gray (5Y 4/2), dry 

SILT (ML), very hard, olive gray (5Y 4/2), dry 

SAND with Silt (SP-SM), very dense, olive (5Y 5/3), dry, medium-grained 
sand 

SILT (ML), with Sand, very hard, olive brown (2 5Y 4/4 ), dry 

SILT (ML), very hard, olive brown (2.5Y 4/4), moist 

SAND (SP), very dense, pale olive (5Y 6/3), dry, medium-grained sand 

SAND (SP), very dense, gray (5Y 5/1 ), dry, mediumiJrained sand 

Well/Boring 

Construction 

Borehole backfilled 
r)Jt'fot---- wth Neat Cement 

w1th 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB153.dat 

Template: F:libm\lsola & Associates, LLPICENCOI 11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/22/06 



Date Start/Finish: 01/16/06-01/16/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surlace Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML). very nard, black (5Y 2 5/2), dry, some gravel 

Well/Boring ID: 8154 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

~~rJ.! 
Clayey SILT (ML). very hard, dark yellowish brown (10YR 3/4). dry I 

r·:\}.·11 

I SILT (ML). very hard, dark greenish gray (GLEY 1 10Y 4/1 ). dry 

~j~£~f "h~' I 
~-V;: ,,4~ I • I 

SILT (ML). very hard, light olive gray (5Y 6/2). dry. trace gravel ~~--

~-'i; ~~; SILT (ML), very hard, oltve (5Y 4/3), dry 
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BBL 
BLASLANO, BOUCK & LEE. INC. 
engineers, scientists, economists 

SILT (ML), with Ctay, very hard. olive (5Y 4/3), dry 
·~-[!~~~; 

I ~' I SILT (ML), with Sand, very hard, olive (5Y 4/3), dry 

~~· ~~~ ~ . :>'' 

~ rl SILT (ML), with Clay, very hard, Dark yellowtsh brown (10YR 4/4), dry 

I I SILT (ML), with Clay, very hard, light olive brown (2. SY 5/3), moist I I ~ SILT (Ml), very hard, olive (5Y 4/4), moist 

I -~---------~ ----~----------~~------- I ~ SAND (SW), very dense. olive (5Y 4/3), dry 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

wth Neat Cement 
with 5% Bentonite 

Project: 54203.002 
Data File:CencoB154.dat 

Template: F:l1bm\lsola & Associates, LLPICENCOI 11 Draft Reports and Presentattons\Bonng Logs Page: 1 of 1 
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Date Start/Finish: 01/30/06-01/30/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method; Hollow Stem Auger 
Bit Size; 8-inch 
Auger Size: 8-inch 

Rig Type; CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8155 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), hard, black (GLEY 1 N 2.5/), moist 

SILT (ML), hard, very dark greenish gray (GLEY t tOY 3ft), moist 

SILT (ML), with Clay, hard, olive gray (5Y 4/2), dry 

SILT (ML), very hard, greenish gray (GLEY t tOY 5/t), dry, trace gravel 

SILT (ML), very hard, olive (5Y 5/3), dry, trace gravel 

SILT (ML), very hard, dark grayish brown (2.5Y 4/2), moist 

SILT (ML), very hard. dark yellowish brown (tOYR 4/4), dry 

SILT (ML), with Clay, very hard, brown (tOYR 4/3), dry, few gravel 

Silty CLAY (CL), very hard, light olive brown (25Y 5/3), moist 

SAND (SP), very dense, olive (5Y 513), dry, medium-grained sand 

SAND with Silt (SP-SM), very hard, olive gray (5Y 512), dry, medium-grained 

Well/Boring 

Construction 

Borehole backfilled 
'-'~~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs"" below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8155.dat 

Template: F:libmllsola & Associates, LLPICENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
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Date Start/Finish: 01/13/06-01/13/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 6-inch 
Auger Size: 6-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8156 

Client: Isola & Associates, LLP Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), very hard, black (5Y 2 511 ), moist 

SILT (ML), very hard, very dark grayish brown (2.5Y 312), dry 

SILT (ML), very hard, very dark grnen1sh gray (10Y 311 ), moist 

SAND with silt (SP-SM), very dense, dark greenish gray (10Y 4/1). dry, 
mediumilr.:~ined sand 

SILT (ML), very hard, very dark greeniSh gray ( 1 OY 311 ), moist 

(Same as above), trace gravel 

Sandy SILT (ML), very hard, very dark greenish gray (10Y 311 ), dry 

Silty SAND (SM), very dense, very dark greenish gray (10Y 311 ), dry, 
mediumijrained sand 

Silty SAND (SM), very dense, dark gray (4/N), dry, mediumijrained sand 

Well/Boring 

Construction 

Borehole backfilled 
~~~·..,_ ___ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB156.dat 

Template: F:libm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
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Data Start/Finish: 01130/06-01/30/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 
Rig Type: CME-75 

ampllng Method: 2"10 Split Spoon 
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BLASLAND, BOUCK &.lEE, INC. 
englneef'l, JCientlsls. economists 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8156 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Silty CLAY (CL). firm, dar!< olive gray (5Y 3/2), moist 

Silly CLAY (CL), hard, dar!< olive gray (5Y 3/2). moist 

Clayey SILT (Ml), very hard, dar!< greenish gray (GLEY 1 10Y 4/1 ). mo1sl 

SILT (ML). with Sand, very hard, greenish gray (GLEY 1 10Y 511 ). moist 

SILT (ML). w1th Clay, very hard. greenish gray (GLEY 1 10Y 511 ). moist 

SILT (ML). very hard, dar!< greemsh gray (GLEY 1 10Y 4/1 ), moist, trace 
gravel 

Silly SAND (SM), very dense, olive (5Y 4/3), moist, medium-grained sand 

SILT (ML), with Clay, very hard, light olive brown (2.5Y 513 ), mots! 

SAND (SP), very dense, light olive brown (2.5Y 514), dry, medium-grained 

Well/Boring 

Construction 

Borehole backfilled 
4---- wth Neat Cement 

with 5% Benlomte 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB158.dat 
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Date Start/Finish: 01/31/06-01/31/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), with Silt, hard, very dar1< gray (5Y 3/1 ), moist 

Silty CLAY (CL), hard, dar1< brown (1 OYR 3/3), dry 

SILT (ML), with Clay, very hard, Oliva brown (2.5Y 4/3), dry 

Well/Boring ID: 8159 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

SAND (SP), dense, light yellowish brown (2.5Y 613), dry, fine-grained sand 

SILT (ML), very hard, light olive gray (5Y 6/2), dry 

Borehole backfilled 
:r,~,_ ___ wth Neat Cement 

SILT (ML), with Sand, very hard, Oliva gray (5Y 4/2), dry 

SILT (ML), with Clay, very hard, olive (5Y 4/3), m01st 

CLAY (CL), very hard, dar1< grayish brown (2.5Y 4/2), moist 

SILT (ML), with Clay, very hard, olive (5Y 5/3), dry 

Sandy SILT (ML), very hard, olive (5Y 513), dry 

SILT (ML), very hard, light olive brown (2.5Y 6/3), dry 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

w1th 5% Bentonite 

Project: 54203.002 
Data File:CencoB159.dat 

Template: F:\ibm\lsola & Associates. LLP\CENCO\ 11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
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Date Start/Finish; 01/31/06-01/31/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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BlASLAND, BOUCK &.lEE, INC. 
englneen, t.eltwlllsiS, economists 

Northing: NM 
Eastlng: NM 

Well/Boring 10: 8160 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By; Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

ClAY (CL), hard, dari< yellowish brown (10YR 3/4), dry, little sill 

CLAY (CL), very hard, dark olive gray (5Y 3/2), dry, lillie silt 

Silty SAND (SM), dense, dari< olive gray (5Y 3/2), dry, fine-grained sand, 
40% Sill 

Silly SAND (SM), dense, dari< greenish gray (GLEY 1 5GY 4/1 ), dry, fine
grained sand, 25% sill 

CLAY (CL), very hard, dari< gray (5Y 4/1), dry, 15% silt 

gray , i i i 
tra~~C.9fiJSJliJ@I!]_eQ l?_a[ld ..... s~~a~~l~_r ~_5:_1Q%_ f!D~g_ra_y~. § 11~ §jiL __ 

CLAY (CL), very hard, dari< yellowish brown ( 1 OYR 3/4 ), dry 

CLAY (CL), very hard, light olive brown (2.5Y 5/3), dry, 40% silt, trace fine to 
coarse gravel, 

Silly SAND (SM), very dense, light olive brown (2.5Y 5/4 ), dry, fine-grained 
sand, 15% s11t 

CLAY (CL), very hard, olive gray (5Y 4/2), dry, 40% silt 

SILT (ML), very hard, o11ve gray (5Y 4/2), dry, 20% fine-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
.;;:.-;\------~ wlh Noat Cement 

with 5% Bentonite 

Remarks: bgs =: below ground surface; NA =: Not Applicable/Available 
NM " Not Measured 
Total Depth" 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB160.dat 
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Date Start/Finish: 01/13/06-01/13/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8·inch 
Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8161 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, very darl< gray (5Y 3/t ), dry, trace sand and grnvel 

Clayey SILT (ML), hard, very darl< greenish gray (GLEY t 5GY 3/t ), dry 

SILT (ML), very hard, darl< greenish grny (GLEY t tOY 4/t), dry 

SILT (ML), very hard, darl< greenish gray (GLEY t tOY 4/t), dry, trace 
gravel 

SILT (ML), very hard, greenish gray (GLEY t toY 6/t ), dry, few gravel 

SILT (ML), very hard, darl< greenish gray (GLEY t tOY 4/t ), moist 

SILT (ML), very hard, darl< brown (tOYR 3/3), dry 

SILT (ML), very hard, darl< greenish gray (GLEY t tOY 4/t ), dry, trace 
gravel 

SILT (ML), very hard, darl< greenish gray (GLEY t tOY 4/t), dry, with clay 

SAND with silt (SP-SM), very dense, olive (5Y 5/3), dry, medium-grained 
sand 

SILT (ML), very hard, olive gray (5Y 4/2), dry, with clay 

Well/Boring 
Construction 

Borehole backfilled 
);IJJ!\"'--~-- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8161.dat 

Template: F:libmllsola & Associates, LLPICENCOI 11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date: 02/24/06 



Date Start/Finish: 01/16/06-01/16/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 

~5 

1- 10 

1- 15 

~ 
Ql 

"' .c 
0 
1i'i 
2 
§ 

2-3 5 f---x 
1------

251 

5-6.5 x 11.5 

f----

10-11.5 7 2.7 

1---

1-----
15-16.5 X 23 o 

1-----

'E 
::1 
0 
() 

~ 
al 

Ql 
1:1 
0 
(j 
(/) 
() 
(/) 
::::> 

t: 
E 
::1 
0 
() 
() 

'8' 
0 
Ql 
(.') 

1--.
~...: 

Northing: NM 
Eastlng: NM 
Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

f-:-- . ~ SILT (ML), very hard, black (5Y 2.512), dry 

1-- -
r:--:--
f-:-- · __: SILT (ML), very hard, dar1< olive gray (5Y 312). dry 

~-...: 

r:- -
1--.-
r:- . ...: 
~ __: SILT (ML). with Clay, very hard, olive gray (SY 412). dry 

r-. ~ 
1--.-
~-:-...: 

~-...: 
f-:-- . ~ SILT (ML), very hard, gray (5Y 511 ). dry 
1-- -
r:- -
~...: 

Well/Boring ID: 8162 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

1-20 7.9 

1----: 
1--.-

ML r:- . __: SILT (ML). very hard, olive gray (5Y 512). dry, trace gravel 

I- 25 

1-30 

I- 35 

40 

-45 

50 

25-26.5 14.9 

1-----
30-31.5 X 7.7 

f---

35-36.5 20.9 

1-----
40-41 s X 112 

1-----

45-46.5 1 8 

~ 

50-51.5 X 5.5 

SP 

~.-: 
r-.-
1--:- . -: 
1--.-
~ . __: SILT (ML), very hard, Olive gray (5Y 512), moist 

r:- -: 
1--.-

~-..: 
~.-: 
r- . - Clayey SILT (ML), very hard, dar1< yellowish brown (10YR 314). dry 

r:- ...: 
~ . ...: 
~-...: 
1-- "':" 
1-- · - SILT (ML). very hard, dar1< yellowish brown (10YR 414), moist 

r- -
~. "':" 
1--.-
~-..:. 

f-:-- · "':" Clayey Sll T (ML). very hard, olive gray (5Y 512), moist 
r- ·-
~~~ ------------------------------------

SAND (SP), very dense, olive (5Y 513), dry, medium-grained sand 

(Same as above) 

BBL Remarks: bgs =below ground surface: NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

BlASLAND, BOUCk & LEE. INC. 
engineers. scientists, economls1s 

ProJect: 54203.002 Template: F:\1bm\lsola & Assoc1ates, LLP\CENC0\11 Draft Reports and Presentat1ons\Bonng Logs Page: 1 of 1 
Date:02/23/06 Data File:CencoB162.dat 



Date Start/Finish: 01/16/06-01/16/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 

E' 
c. 

~ ~ s 
E 2l 

Ql (ll (ll 

"' C/J c. 'E Ql ..c "' '0 
0 ri '0 ::l 0 

(ll 0 () 
.c: 'li'i $. Ql () 

(/) a 2: I ~ 
Ql $! 'li'i 0 0 () 

Cl ~ 1i'i (/) 
5 a: :::> 

1---2-35 X 7.0 

Ja 1---

5 1---
5-6.5 X 41 

~~ 1---

ML 

1- 10 1---10-11.5 6.0 

~1 X 
1---

1- 15 
15-16 5 

1---
129.0 

~ X 
1---

---

SP 
1-20 

20-21.5 
1---

534 0 X 

1: 
E 
::l 
0 
() 
0 
·a, 
0 
0 
Q) 

<.') 

r-:.... . _: 
r-:.... . _: 
r--.-
r-:.... -r:- _: 
r--.-
·-· r--.-
·-· r--.-

r-:.... _: 
1-:- ~ 
r--.-
r-:.... . _: 
r-:.... . _: 
r-:.... . _: 
r-- --: 
r--.-
1-. _: 

-
~~;:-. . . 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Well/Boring 10: 8163 

Client; Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

SILT (ML), wilh Clay, very hard, dar1< yellowish brown (10YR 3/4), dry 

(Same as above) 

SILT (ML), very hard, dar1< olive gray (SY 3/2), dry 

SILT (ML), very hard, olive gray (5Y 5/2), dry, few gravel 

SAND (SP), very dense, olive (SY 5/3), dry, fineilrained sand 

-

-

-

1------ ~a 
1-.-
1- -
r--.-

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite , 

I-- 25 

1- 30 

1- 35 

1- 40 

1-45 

1-50 

25-26.5 6190 

l~ 

30-31 5 
1---

864.0 n X 
1---

35-36.5 737.0 

~~ 

-40-41 5 727 0 gg X 
-

45-46.5 637.0 

~~ 

50-51 5 - 712.0 g~ X 

ML 

---

SM 

r-:.... . _: SILT (ML), very hard, olive gray (SY 412), moist 

~ _: 
r--.-
r--.
r-:.... . _:_ 
r-:.... . _:_ (Same as above) 

r--.-
r-:....-
r-:.... . _:_ 
1-.-
r:-. __:_ SILT (ML), wilh Clay, very hard, dar1< yellowish brown (10YR 4/4), dry 
r:-._:_ 

r--.-
r.:.... · _:_ SILT (ML), with Clay, very hard, olive (5Y 4/3), dry 

1-.--:-
r--.-
1- . _:_ 
r-:.... . __:_ 
1- -:- SILT (ML), very hard, dar1< greentsh gray (GLEY 1 10Y 4/1 ), moist 
r--.-
r--.-
~~f.~~-------------~---------~----~------

tr.:r.:r. tr.:r.:r. 
t!j;:.:: Silly SAND (SM), very dense, olive gray (SY 5/2), dry, medium-to coarse
!-:-: :r. :.,.:) orained sand 

BBL Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

BLASLAND, BOUCK &. LEE. INC. 
engineers, ac/entlsts, economists 

ProJect: 54203.002 Template: F:\1bmllsola & Assoctates, LLPICENC0\11 Draft Reports and Presentat1ons\Bonng Logs Page: 1 of 1 
Date:02/24/06 Data File:CencoB163.dat 
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Date Start/Finish: 01/16/06-01/16/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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10-11.5 
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20-21 5 

25-26 5 564.0 

30-31.5 14.9 

35-36.5 10.1 

40-41.5 0.5 

45-46.5 15.5 

50-51.5 

BBL 
BlASLAND. BOUCK&. LEE, INC. 
ttnQtneers. scientists, economists 

c: 
E 
::1 
0 
(.) 

Northing: NM 
Eastlng:NM 

Well/Boring 10: 8164 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), w1th Clay, hard, dark olive gray (5Y 3/2), moist, trace gravel 

ClAY (CL), very hard, dark olive gray (5Y 312), dry 

SILT (ML), very hard, olive gray (SY 4/2), dry 

SILT (ML), very hard, dark greenish gray (GLEY 1 10Y 4/1), moist 

SILT (ML), very hard, dark greenish gray (GLEY 1 10Y 4/1 ), dry 

Well/Boring 

Construction 

Borehole backfilled 
t!ll,._.. ___ wth Neal Cement 

SILT (ML), very hard, dark greenish gray (GLEY 1 10Y 4/1), mo1st 

SILT (ML), with Clay, very hard, olive gray (5Y 4/2), dry 

Silty CLAY (CL), very hard, dark gray (5Y 4/1 ), moist 

SILT (ML), very hard, olive (5Y 4/3), moist 

Silty SAND (SM), very denso, olive (5Y 4/3), dry, medium- to coarse-grained 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

w1th 5% Bentonite 

Project: 54203.002 
Data File:Cenco8164.dat 

Template: F:libmllsola & Associates, LLPICENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/24/06 



Date Start/Finish: 01/23/06-01/23/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 
Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Q, 
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(ij 
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c= J: 
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£ ~ 
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5·6.5 

10-11 5 

15-165 

20-21 5 

25-26.5 0.2 

30-31.5 0.0 

35·365 0.1 

40-415 0.0 

45-46.5 16 2 sc 

SP 

50-515 

BBL 
BlASLANO, BOUCK &. LEE. INC. 
engineer~. sclentlsls, economists 

c 
E 
::l 
0 
(.) 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8165 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, hard, dark brown (10YR 313), dry 

SILT (Ml), with Clay, very hard, dark brown (10YR 313), dry 

SILT (ML), very hard, olive (5Y 513), moist 

SILT (ML), very hard, Olive (5Y 413), mOISt 

SILT (ML), with Clay, very hard, olive gray (5Y 512), dry, trace gravel 

Clayey SILT (ML), very hard, olive (5Y 513), moist 

SILT (ML), very hard, olive gray (5Y 412), moist 

Sandy CLAY (CL), very hard, gray (GLEY 1 5GY 511), moist 

: Silty SAND (SM), very dense, dark green•sh gray (GLEY 1 10Y 411 ), moist, 
· medium-grained sand 

Clayey SAND (SC), very dense, olive gray (5Y 512), moist, mediumi)rained 
sand 

SAND (SP), very dense, olive (5Y 414), moist, medium-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
fll;OO!;,---- wth Neat Cement 

w1th 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB165.dat 

Template: F:libmllsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/24/06 



Date Start/Finish: 01/24/06-01/24/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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45-46.5 12 

50-51.5 

BBL 
BLASlAND. BOUCK & LfE, INC. 
engineers, scientists, economists 

c: 
E 
::J 
0 
(.) 

Northing: NM 
Eastlng: NM 

Well/Boring 10: 8166 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Sulface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, hard, very dark grayish brown (10YR 3/2), dry, trace 
gravel 

SILT (ML), hard, very darl< gray1sh brown (10YR 3/2), dry 

SILT (ML), very hard, olive (5Y 4/3), dry, trace gravel 

SILT (ML), very hard, olive gray (5Y 4/2), moist 

SILT (ML), w1th Clay, very hard, olive gray (5Y 5/2), dry, trace gravel 

SILT (ML), with Clay, very hard, darl< brown (10YR 3/3), moist 

SILT (ML), with Clay and Sand, very hard, brown ( 1 OYR 4/3), dry 

SILT (ML), with Sand, very hard, dark brown (10YR 3/3), dry 

Silty SANO (SM), very dense, yellowish brown (10YR 5/6), dry, medium
grained sand 

Silly SANO (SM), very dense, greenish gray (GLEY 1 tOY 5/1), dry, coarse
grained sand 

Becomes olive gray (5Y 5/2), medium-gra1ned sand 

Well/Boring 

Construction 

Borehole backfilled 
L·;~"t-~~~ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth =51 .5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8166.dat 

Template: F:libmllsola & Associates. LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date: 02/20/06 



Date Start/Finish: 01117/06-01117/06 Northing: NM Well/Boring 10: 8167 
Drilling Company: WDC Exploration Eastlng: NM 
Driller's Name: Miguel Alvarado Casing Elevation: NA Client: Isola & Associates, LLP 

Drilling Method: Hollow Stem Auger 
Borehole Depth: 51.5' bgs Bit Size: 8-inch Location: Former Cenco Refinery 

Auger Size: 8-inch Surface Elevation: NM Address: 12345 Lakeland Rd. 
Rig Type: CME-75 Geologist: Maher Zein City/State: Santa Fe Springs, CA 
Sampling Method: 2"10 Split Spoon 

Checked By: Jennifer Wiley, P. G. 

"E 
0. 

~ ..9:! .s c: <ll 0. 
fj E ~ E 

<ll (I] (I] .=! Well/Boring 
"' (/) 0. c <ll 0 Stratigraphic Description .c <I) ::J ~ () Construction 0 ~ ~ 0 
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0 

~ 
(I] 

() () 

"8> £ ~ <ll rJl 
0. iil 

I 3: () 0 <ll ~ 9 .2 
0 ~ m rJl <ll 

c.. :::l (!) 

·-· < 1-:-...:...--:-
2-3.5 

1---
0.0 

{!J 
f-.-

Clayey SILT (ML), hard, darl< brown (10YR 3/3), mo1st !}:,: X f----:---...:. 
1--- ~...:. 

1-5 
5-6 5 f-- 0.0 

l~ 
~---:- Clayey SILT (ML), very hard, dar1< brown (10YR 3/3), moist 

lr~;~ 
-

X f-.-
1--- ~---:---...:. 

-f-.-

t!~~.c ·-
f-.-
·-· 

1- 10 f-
f-.-

I 
-10-11.5 X 0.0 

~~ 
~-...:. SILT (ML), very hard, brown (10YR 4/3), moist 

f-- f-_--:-
f-.-

~---:----
~ . ...:. ~:~/~·:! 

1- 15 
15-16.5 

1---
0.0 

~~ 
~---:---- SILT (ML). very hard, olive brown (2.5Y 4/4), dry ti~I -

X 
f- r:-_--:- '.)1 

f-.-

~~ ~...:. 
f-.-

1-20 f- ·- -20-215 0.0 f-.- SILT (ML), very hard, olove (5Y 5/4), dry X 
f- ~~ f----:---_ 

~~ 
Borehole backfilled 

f-...:...--: wth Neat Cement 
f-.- with 5% Bentonite 
·-· 
f-.--

1- 25 
25-26.5 0.0 

3~ 
f- - SILT (ML), very hard, olive gray (5Y 5/2), moist 

l~§: ML r:-...:...--: 
f-.-
·-· 

r~ f- ·-
~---:---...:. 

,.,q. 

~~!~[; 
1- 30 30·31.5 f- 0.0 

as 
~-:-...:. 

SILT (ML), with Clay, very hard, olive brown (2.5Y 4/3), dry 

I 
X f-.-

1---- f- -
~...:. 
--·-· 

-35 -·-
35-36 5 08 

~3 
...:... -:-...:. SILT (ML), very hard, dar1< grayish brown (2.5Y 412), moist 

---:--- . --:-
~-- ~I .. :_:--:-- 4' 
...:... -:-...:. fs%~· 

-40 40-41.5 
1---

0.9 

18 -:- . --:- SILT (ML), woth Clay, very hard, dar1< yellowish brown (10YR 4/4), dry, trace li·;~' 
X f~~: 
~ f-.- gravel 

~~~! ....:..... -:-...:. 
~J! ~...:. 
"~ c-:-...:...--:- ~ -45 

. 

45-46 5 3.7 

l~ 
~-- SILT (ML), very hard, olive (5Y 4/3), moist 

'~: f-.-

~-:-...:. 1: r:-..:..-
f-.- ·~. 

f- 50 ~-:-...:. ~· f-
0.6 ~~ SILT (ML), with Sand, very hard, olive (5Y 4/3), dry 

. 
50-51.5 X ~ . ...:. -~ 

BBL Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

BlASLAND, BOUCK &. LEE, INC. 
engineers, selenttsls, economllfs 

Project: 54203.002 
Data File:CencoB167.dat 

Template: F:\1bm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentat1ons\Bonng Logs Page: 1 of 1 
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Date Start/Finish: 01/17106-01/17/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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BBL 
BLASLAND. BOUCK & LEE, INC. 
engineers, scientfsts, economists 

c 
E 
::J 
0 
() 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Well/Boring ID: 8168 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

SILT (ML), very hard, very dark grayish brown (2 5Y 312), dry, some gravel 

SILT (ML), very hard, brown (10YR 4/3), dry 

SILT (ML), very hard, dark yellowish brown (10YR 414), dry 

SILT (ML), very hard, olive (5Y 5/3), moist 

SILT (ML), very hard, olive gray (5Y 412), moist 

SILT (ML), very hard, olive brown (2 5Y 4/3), dry 

SILT (ML), very hard, brown (10YR 413), dry 

SAND (SW), very dense, olive (SY 4/3), dry, trace gravel 

SILT (ML), w;th Sand, very hard, olive gray (5Y 512), dry 

Silty SAND (SM), very dense, olive gray (5Y 4/2), dry 

Borehole backfilled 
l·:e.l!+---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs"' below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB168.dat 

Template: F:libmllsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/24/06 



Date Start/Finish: 01/17/06-01/17106 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 
Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

f--___:_--:- SILT (ML), very hard, black (5Y 2.511 ), dry 
'-::-___:_--:-

~--

Well/Boring ID: B169 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

::~< .. 

Well/Boring 
Construction 

r-___:_--:- SILT (ML), with Clay, very hard, very dark grayiSh brown (2.5Y 312). dry 
f-- -
,._.-
-·-
-·-
-·-
__:_ . ~ SILT (ML). very hard, olive (5Y 413), dry 

,-·-
__:_-~ 

r-·
"-·-

::,"·: 

15-165 7 3.8 

~ 

~ __ SILT (ML). very hard, olive gray (5Y 412). dry, trace gravel 

ML _ ·-

0 
~f --~ 

~-
r-.- )}. 

-

-

-

-1- 20 20-21.5 7 12 8 

I--

'-::- . - SILT (ML). very hard, olive gray (5Y 412), dry 
___:_ _:_ [;<> Borehole backfilled 

r 
1- 25 

1- 30 

1- 35 

1- 40 

1- 45 

1-50 

25-26.5 8 8 

1---30-31.5 X 23.2 

1----

35-36.5 348.0 

40-41.5 x 32.4 

-

45-465 8.9 

50-51.5 x 463.o 

SM 

~--
-·-
-·-
~ · --:- (Same as above) 
r-___:_-
r-.-
~-~ 

1-:----:-
,._ ___:_- SILT (ML). with Clay, very hard, olive gray (5Y 412). dry 
r-.-
___:_.~ 

~-~ ---------------------------·---------

Silty SAND (SM). very dense, olive brown (2 5Y 413), dry, coarse-grained 
sand 

SW 1-:-___:_--:- SAND (SW). very dense, dark grayish brown (2 5Y 412), dry 
f-- -
f-- -
tr:~T. ------------------------------------
t:-r.:r. 
l'.::r.:r 
~ ; ; Silty CLAY (CL), very hard, olive gray (5Y 412). moist 
tr::..r:r. 
tr::..r:r. 

CL tr: T :r. 
tr-::..r:r 
t:..r:r 
rc:r:-r. t: :T. ; CLAY (GL). very hard, olive gray (5Y 412), moist 
ti:_:r,_:,.: 

,;~1-----wth Neat Cement 
with 5% Bentonite 

r •: 
: >/. ~ 
i..r .•. , 

~.\>·.: 

~~-
t~k 
~~:,! 
~~: 
~~ I· ~: 
I 
i~ 
~~~~;i' 
~}#: 

BBL Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 

BlASLAND, BOUCK & LEE, INC. 
anglneel's, scientists, econornlsfs 

Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 Template: F:\1bm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentalions\Bonng Logs Page: 1 of 1 
Date: 02/24/06 Data File:CencoB169.dat 
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Date Start/Finish: 01/18/06-01/18/06 

Drilling Company: WOC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 

fi 
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QJ 
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10 

15 

-20 

-2-3.5 X 2.0 

-

-
X 44 

-

1o-11.5 x 2no 
-

15-16.5 x 655.0 

-

2o-21 5 x 648 o 

E 
:::l 
0 
(.) 

~ 
0 

1i5 

~-

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Well/Boring 10: 8170 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

-:---: 
~...:._-

SILT (ML), with Gravel, hard, very dark grayish brown (10YR 3/2). wet 

-:- -: 
,--.-
,_:... . _ (Same as above) 

f-.-

f- -

f-_

r:-...:...-: f-:-...:...-: SILT (ML), with Clay, very hard, olive gray (5Y 4/2), moist 

f- -

f-.-

r:- -: r:- -
f- · - SILT (ML), very hard, olive gray (5Y 5/2). moist 
,..:... . ...:. 
r:---: 
f- ·-

f- -

-

-

-

-

-
f- · -: SILT (ML), very hard, olive gray (5Y 512), dry 
f- ·-

f- ·

f- -: 

Borehole backfilled 
wth Neat Cement 
w•th 5% Bentonite ,. 

-25 

-30 

-35 

-40 

r- 45 

r- 50 

25-26.5 59.6 

30-31 5 x 101.0 

-

35-36.5 167.0 

40-41.5 ~ 455.0 

c-------

45-46.5 309.0 

50-51.5 r-x- 419.0 

ML 

f-:- · -: SILT (ML), very hard, olive gray (5Y 4/2), moist --
-·-
--:-·-: 
--:-_-
-·-
_:._ . _:_ SILT (ML), with Clay, very hard, dark gray•sh brown (2.5Y 412), moist 

--:--
-·-
-·-
..:....---:--...:. 
_:._-:-...:. Clayey SILT (ML), very hard, olive (5Y 413), moist 

-...:.. 
...:.... . ...:.. 
--:-·-: 
-·-
,__ . - SILT (ML), very hard, pale olive (5Y 6/3), moist 

"":"".-: 

~--: -·-
-·-
..:.._ · _:_ SILT (ML), with Clay, very hard, olive gray (5Y 512), moist 

f-...:._-: 
r:- . -: 
f- ·-
,..:... . ...:. 
f- · -: SILT (ML), very hard, olive gray (SY 512), moist 
f- ·-

BBL Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

BlASLAND, BOUCK & LEE, INC. 
englnaen. scientists, economlsls 

Project: 54203.002 Template: F:lrbmllsola & Assocrates, LLP\CENC0\11 Draft Reports and Presentattons\Borrng Logs Page: 1 of 1 
Date:02124106 Data File:CencoB170.dat 
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Date Start/Finish: 01/11/06-01/11/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 

£ c. 
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'5- llJ 
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~ .E 

2-3.5 

5-6.5 

10-11.5 

15-165 

20-21.5 

25-26.5 530.0 !g 

30-31.5 539.0 

~~ 

35-36.5 316 0 

~~ 

40-41.5 555.0 

~~ 

45-465 595.0 !1 

50-51.5 

BBL 
BlASLANO, BOUCK&. LEE, INC. 
engineers, scientists, economists 

~ 
..2 
0 
0 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), very hard, dar!< olive gray (5Y 3/2), moist 

CLAY (CL), very hard, black (5Y 2.511), moist 

SILT (ML), very hard, dar!< yellowish brown (10YR 314), dry 

SILT (ML), very hard, olive brawn (2.5Y 4/4), dry 

Sandy SILT (ML), very hard, olive (5Y 5/4), dry 

Sandy SILT (ML), very hard, alive (5Y 4/4), dry 

SILT (ML), very hard, alive gray (5Y 4/2), moist 

SILT (ML), very hard, olove brawn (2.5Y 4/4), dry 

SILT (ML), very hard, alive (5Y 4/3), dry 

SILT (ML), very hard, greenish gray (GLEY 1 10Y 5/1 ), moist 

Well/Boring ID: 8171 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Borehole backfilled 
Ul;,-~~- wth Neat Cement 

with 5% Bentan1te 

Clayey SILT (ML), very hard, dark greenish gray (GLEY 110Y 4/1), dry 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB171.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/21/06 



Date Start/Finish: 01/12/06-01/12/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 6-inch 

Auger Size: 6-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 

.I:. 
1i 
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c. 

'0 Ql ,e 
~ c. 

E 
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"' "' 1.1) .c 
0 'B 
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2 .s 

2-3.5 

1~ 
5-6.5 

13 

10-11 5 

~~ 

15-16.5 

~~ 

20-21.5 

~~ 

25-26.5 133.0 ~Q 

30-31.5 308.0 

~~ 

35-36.5 69.8 

51.4 

457.0 

50-51.5 

BBL 
BlASLAND, BOUCK &. LEE, INC. 
engineers, scientists, economists 

c 
E 
:::1 
0 
0 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), very hord, block (5Y 2.5/1 ), moist 

Well/Boring ID: 8172 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

----------~-------------~---------

CLAY (CL), very hard, black (5Y 2.511), moist 

----------------------

SILT (ML), very hard, olive gray (5Y 4/2), dry 

SILT (ML), very hard, olive gray (5Y 512), dry 

SILT (ML), with Clay. very hard, gray (5Y 511 ), moist 

Clayey SILT (ML), very hard, olive (SY 413), dry 

SILT (ML), With Clay, very hard, olive (5Y 413), moist 

Clayey SILT (ML), very hard, olive {SY 413), moist 

SILT (ML), very hard, light olive brown (2.5Y 513), dry 

SILT (ML), very hard, olive gray (5Y 512), moist, few gravel 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Project: 54203.002 
Data File:CencoB172.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/24/06 



Date Start/Finish: 01/12/06-01/12/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: B·inch 

Auger Size: 8-inch 

Rig Type: CME·75 

Sampling Method: 2"10 Split Spoon 

r-5 

1- 10 

r- 15 

1-20 

E a. .e 
~ 
<II a. 

"' "0 

~ 
I 
a 
a: 

2-35 7 25 

f---

5-6.5 7 0.0 

f---

r------10-11.5 X o.o 

r---------

15-16.5 7 0.0 

f---

1-----

c 
::J 
0 
(.) 

;: 
0 
ill 

Ql 
"0 
0 

(.) 
(/) 
(.) 
(/) 
::J 

c 
E 
::J 
0 
(.) 
<.> 

'C> 
0 

~ 
-·-
~--:--

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

--:-~ _ SILT (ML), very hard, dar1< olive gray (5Y 3/2), dry 

--:-~---
- . - SILT (ML), very hard, dar1< yellowish brown (10YR 314), dry 

~---:--

-·-
-·-

---:-~ ~ SILT (ML), with Clay, very hard, olive brown (2.5Y 4/3), dry 

---:-~---
~---:--

~~~ 
~ ~--:- SILT (ML), with Clay, very hard, olive brown (2.5Y 4/3), moist 
~·-

r-.-

f-:-_--:
r-.-

Well/Boring ID: 8173 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

f.': 

I 

,'i 

Well/Boring 

Construction 

-

-

-

20-21 s X o o 
~ 

~ · = SILT (ML), very hard, olive gray (5Y 5/2), dry, some gravel 

~·~ 
> : 

1 
Borehole backfilled 

r- 25 

1- 30 

35 

-40 

-45 

-50 

25-26.5 0.0 

30-31.5 x 5.2 
~ 

35-36 5 28 2 

40-415 x o5 
~ 

45-46.5 3.3 

50-51.5 7 0.0 

r-.-
r-.
r-:-- ~ 

ML I-- . --:- Sandy SILT (ML), very hard, olive (5Y 5/4), dry 

r-.-
r-.-
I-- --:-
1-- -
r- . - SILT (ML), very hard, dar1< yellowish brown (10YR 4/4), dry 

r-:-- __:_ 
I-- -
r-.-
r-.-
r-:-- · __:_ SILT (ML), very hard, olive brown (2.5Y 4/3), moist 

r-:--_~ 
r- -
r-:--·
-:--·~ 

-:-- · --:- SILT (ML), very hard, olive brown (2.5Y 4/3), dry 
-·-
~ . ...:.. 

-:--·--:-
-·-

-:-- · ~ (Same as above) -·-
~·-

--:-·-
-·-
~ . ...:.. 

SP SANO (SP), very dense, pale olive (5Y 6/3 ), dry, medium-gr.Jined sand 

;_> ____ wth Neat Cement 
:;·.:: , with 5% Bentonite 

v:..: 

BBL Remarks: bgs "'below ground surface; NA"' Not Applicable/Available 
NM "' Not Measured 

BI.ASLAND. BOUCk & LEE, INC. 
engineers, scientists, economists 

Total Depth "' 51.5 feet bgs 
Water not enountered during drilling. 

ProJect: 54203.002 Template: F.\tbm\lsola & Assoctates, LLP\CENC0\11 Draft Reports and Presentattons\Bonng Logs Page: 1 of 1 
Date: 02/24/06 Data File:CencoB173.dat 

-

-

-

-

-

-



Date Start/Finish: 01/12/06-01/12/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Sl<~:e: 8-inch 

Auger Slm: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 

E' 
a. 

"0 .S! .e c: 
~ a. 

8 E E ::l <V ro ro 0 "' (/) a. E <V 
.0 "' "0 u 0 13 "0 :I 0 

"' 0 u u 
.t::. (ij 

~ <V u 
(/) 

"C> 
a ~ I ~ 0 

<V ~ 
(ij 

0 0 u 0 
0 :;: 0: ii5 (/) <V 

:J (!) 

-·-
·-· 

2-3 5 r-- -·-
X 4.4 

z 
_.:_..--:-...:.. 

f-- _.:_.. ...:.. 

c--5 1--------- -·-
5-6.5 X 1.5 

~~ -·-
r-- _.:_..-...:_ 

--:-·--:-
-:-·-
-·-

c-- 10 r--10-11.5 X 0.0 

~~ 
ML _.:_.. . ...:.. 

f--
_.:_.._...:.. 

-·-
·-· -·-

_.:_.. ...:.. 
r- 15 c-------15-16.5 X 1.6 

~~ -:- --:-
r-- -·-

-...:.. 
-:-_;_--:-
-·--:-

c-- 20 20-21.5 f-- 0.0 

~~ 
--

X -·-r-- _.:_.._...:.. 
--- ~.;::r: 

-r.~:-r: 

I' -r.~:-r: 

r- 25 -r.~:r. 
25-26.5 00 

~~ ::;;~:-r: 
·:-r:T 

:!:~T. 
SM -r.~:-r: 

;~:-r: 
. :T. :r, 

:!:~T. 
r- 30 30-31.5 f-- 1.0 

1§ 
~~:r. 

X !~T. 
-r.~-r: r-- ;_~; --- -=~-
·-· -·-

r- 35 
35-36.5 47 

~~ 
_.:_.. . ...:.. 

-:-_;_--:-
-·-
_.:_..--:-...:.. 

--:-_;_--:-
-·--40 f--40-41.5 X 1.0 

~r 
_:_--:-...:.. 

r- _:_ ...:.. 
ML --:-_;_-:-

-·-
·-· --r- 45 

45-46.5 26.4 M 
_:_ . ...:.. 

--:- . -:-
--:- . --:-
-·-
-:-- . ...:.. 

r- so 50-51.5 c------- 6.6 13 --:-_;_-:-
X -·-

BBL 
BLASLAND, BOUCK &.LEE, INC. 
engineer~. aclenlfsts. economists 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, very dar1< gray•sh brown (10YR 312), dry 

SILT (ML), very hard, very dark grayish brown (10YR 3/2). dry 

SILT (ML), very hard, brown (10YR 4/3), dry 

SILT (ML), very hard, brown (10YR 4/3), moist 

(Same as above) 

Well/Boring ID: 8174 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

-

-

-

-

------------------------------------
Borehole backfilled 
wth Neat Cement 
with 5% Benton•te 

Silly SAND (SM), very dense, light olive brown (2.5Y 5/4). dry, medium-
grained sand 

(Same as above) 

------------------------------------

SILT (ML), very hard, dark yellowish brown (10YR 4/4), moist 

SILT (ML), with Clay, very hard, olive (5Y 5/3), moist 

SILT (ML), very hard, olive gray (5Y 4/2), moist 

Sandy SILT (ML), very hard, dark greenish gray (GLEY 110Y 4/1), moist 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

-

-

-

-

-

-

ProJect: 54203.002 
Data File:Cenco8174.dat 

Template: F:\tbm\lsola & Assoctates, LLP\CENC0\11 Draft Reports and Presentattons\Bonng Logs Page: 1 of 1 
Date: 02/21/06 



Date Start/Finish: 02/07/06-02/07/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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25-26 5 2.9 

30-31.5 2.5 

35-36.5 126 

40-41.5 0.8 
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45-46.5 10 5 

50-51.5 

BBL 
Bl.ASLANO, BOUCK & LEE, INC. 
englneen, scientists, economists 

E 
::; 
0 
u 

Northing: NM 
Eastlng: NM 

Well/Boring 10: 8175 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), form, very olive gray (5Y 311 ), moist 

CLAY (CL), hard, very dark grayish brown (2.5Y 312), moist 

Clayey SILT (ML), hard, light alive brown (2.5Y 513), dry 

SILT (ML), w1th Sand, very hard, olive gray (5Y 412), moist 

Clayey SILT (ML), very hard, dark greenish gray (GLEY 1 10Y 411), moist 

SAND (SP), dense, greenish gray (GLEY 1 10Y 511 ), moist, coarseilrained 

25.2 Clayey SILT (ML), very hard, very dark grayish brown (2.5Y 312), dry 

SILT (ML), with Sand, very hard, olive (5Y 413), moist, trace gravel 

SAND (SP), very dense, olive (5Y 413), dry, fine-grained sand 

(Same as above) 

SILT (ML), very hard, olive (5Y 413), dry 

Well/Boring 

Construction 

Borehole backfilled 
!'----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8175.dat 

Template: F:libmllsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Oate:02/16/06 



Date Start/Finish: 02/07/06-02/07/06 

Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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30-31.5 0.0 

35-36.5 1 2 

40-41.5 00 

45-46.5 2.6 

50~51.5 

BBL 
BI..ASLAND. BOUCK&. LEE. INC. 
englneerl, IC/entlsts, economists 

1: 
E 
;:I 

0 
() 

Northing: NM 
Eastlng: NM 

Well/Boring 10: 8176 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), black (2.5Y 2.5/1 ). moist, 10% fine-grained sand, slight 
hydrocarbon odor 

SILT (ML), very s!lff, very dar1< greenish gray (GLEY t tOY 3/t ). moist, tO% 
fine-gra1ned sand 

SILT (ML), very stiff, dar1< greenish gray (GLEY 1 tOY 4/1), moist, 5% fine
grained sand 

SILT (ML), very stiff, dar1< greenish gray (GLEY t tOY 4/t ). moist 

SILT (ML), very stiff, dar1< greenish gray (GLEY 1 1 OY 4/1 ). moist, 20% fine
grained sand 

Sandy SILT (ML), very stiff, dark greenish gray (GLEY 1 tOY 4/1), moist, 
30% fine---grained sand 

SILT (ML), very stiff, dark grayish brown (2.5Y 4/2), dry, 5% fineijrained 
sand 

SILT (ML), very stiff, olive (5Y 4/3 ), moist, 10% fine-grained sand 

S11!y SAND (SM). dense. dar1< green1sh gray (GLEY 1 tOY 4/t), moist, t5% 
silt 

SILT (ML), very stiff, dar1< greenish gray (GLEY 1 tOY 4/1), moist 

SILT (ML), hard, dar1< greenish gray (GLEY 1 10Y 4/1 ), moist 

Well/Boring 

Construction 

Borehole backfilled 
~~llii'---- wlh Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB176.dat 
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Northing: NM 
Eastlng:NM 

Well/Boring ID: 8177 
Date Start/Finish: 02/02/06-02/02/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Auger Size: 8-inch 

Rig Type: CME-75 
Sulface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 
Sampling Method: 2"10 Split Spoon 

Checked By: Jennifer Wiley, P. G. 
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Stratigraphic Description 

-·-
-:-·-:-
- · - SILT (ML), w1lh Clay, hard, darl< greenish gray (GLEY t tOY 4/t ), dry, few 
- -gravel 
...:...__...:. 

r:- · ...:. SILT (ML), with Clay, hard, olive brown (2.5Y 4/3), moisl, few gravel 
I- -

I--.-
I-- . _ SILT (ML), hard, darl< greenish gray (GLEY t tOY 4/t ), moisl 

I-- -
I-.~ 

I-- -:-
1---.-

ML r:- . __:_ Clayey SILT (ML), very hard, Olive brown (2.5Y 4/3), moisl 

---

SP 

r:- . ...:. 
1-:- -
I--.-

r:- ...:. 
~ ...:. SILT (ML), wilh Sand, very hard, olive gray (5Y 4/2), moisl 

I--.-

I--.-r:- . ...:. 
r:-.-
I--.- SILT (ML), very hard, darl< greenish gray (GLEY t tOY 4/t), moisl 
I-- -

~ · ...:. Clayey SILT (ML), very hard. olive brown (2.5Y 4/3), dry 
I-·-r:- . ...:. 

SAND (SP), very dense, olive (SY 4/3), moisl, coarse-grained sand 

ML r:--__:_--:- Clayey SILT (ML), very hard, darl< greenish gray (GLEY 1 lOY 4/1 ), moist 
t-:-·-:-
1-·-.-. ----------~-------------------------

SP SAND (SP), very dense, light olive brown (2.5Y 514), dry, medium-grained 
sand 

~~f. i ------------------------------------
tr. :r.:,., 

SM tr. :r. :r r-;:r.,.., t;, :ti ~~e ~~~v~/SM), very dense, olive (5Y 4/3), moist, medium-grained sand, 

BBL: 
Remarks: bgs = below ground surface; NA = Not Applicable/Available 

NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

BLASLANO, BOUCK & LEE, INC. 
engtneen, sctenttsfs, economllts 

Well/Boring 

Construction 

Project: 54203.002 Template: F:\1bm\lsola & Assoctates, LLP\CENC0\11 Draft Reports and PresentattonsiBDnng Logs Page: 1 of 1 
Date:02/23/06 Data File:CencoB177.dat 



Date Start/Finish: 02/02/06-02/02/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
BlASLAND, BOUCK &.lEE, INC. 
engineers, scientists, economlm 

c 
E 
::J 

8 

Northing: NM 
Eastlng: NM 

Well/Boring ID: B178 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G . 

Stratigraphic Description 

SILT (ML), hard, very dark grayish brown (10YR 3/2), moist, few 

CLAY (CL), hard, very dark gray (5Y 3/1 ), moist 

Stlty CLAY (CL). very hard, olive brown (2 5Y 4/3). moist 

SILT (ML), very hard, dark greenish gray (GLEY 1 10Y 4/1 ), moist. few 
gravel 

Silty CLAY (CL), very hard, greenish gray (GLEY 1 10Y 511 ), moist 

Silly CLAY (CL), very hard, dark greenish gray (GLEY 1 10Y 4/1 ). moist 

Sand SILT (ML), very hard, olive brown (2.5Y 4/3), moist 

Sandy SILT (ML), very hard, olive gray (5Y4/2), moist 

SAND (SP), very dense, greenish gray (GLEY 1 10Y 5/1 ). dry 

SILT (ML), very hard, olive (5Y 5/3), dry 

CLAY (CL). very hard. olive (5Y 513 ). moist 

Well/Boring 

Construction 

Bore/1ole backfilled 
fM!!i---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs " below ground surface; NA " Not Applicable/Available 
NM " Not Measured 
Total Depth " 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB178.dat 
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Date Start/Finish: 01/26/06-01/26/06 

Drilling Company: WDC Exploration 
Driller's Name: Rubin Lares 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 
Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BLASLAND, BOUCK&. L£E,INC. 
engineers, ICientlsts. economists 

c 
E 
::J 

0 u 

Northing: NM 
Eastlng: NM 

Well/Boring 10: 8179 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G . 

Well/Boring 
Stratigraphic Description Construction 

SILT (ML), hard, very dark grayish brown (2 5Y 312), dry, trace gravel 

SILT (ML), very hard, brown (10YR 413), dry 

SILT (ML), very hard, olive (5Y 5/4), dry 

SILT (ML), very hard. pale olive (5Y 613), dry 

SILT (ML), with Clay, very hard, olive (5Y 513), moist 

SILT (ML), with Clay, very hard, dark greenish gray (GLEY 1 10Y 411 ), moist 

Clayey SILT (ML), very hard, dark yellowish brown (10YR 414), dry 

SILT (ML), very hard, olive gray (SY 4/2), very moist 

Sandy SILT (ML), very hard, olive brown (2.5Y 4/4), dry 

SILT (ML), with Clay, very hard, greeniSh gray (GLEY 1 10Y 511), dry 

SILT (ML), with Clay, very hard, dark greenish gray (GLEY 1 10Y 4/1 ), moist 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Borehc>e backfilled 
wth Neat Cement 
with 5% Bentonite 

Project: 54203.002 
Data File:CencoB179.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
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Date Start/Finish: 01/26/06-01/26/06 

Drilling Company: WDC Exploration 
Driller's Name: Rubin Lares 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-95 

Sampling Method: 2"10 Split Spoon 
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BBL 
BLASLAND, BOUCK 8c. LEE, INC. 
engineers. sclenttsfs, economists 

c 
E 
::J 
0 
0 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, dar1< brown (10YR 313), moist 

SILT (ML), with Clay, very hard, dar1< brown (10YR 3/3), moist 

(Same as above) 

Well/Boring ID: 8180 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

SILT (ML), with Clay, very hard, light olive brown (2 5Y 513), moist 

SILT (ML), very hard, olive brown (2.5Y 414), moist 

SILT (ML), very hard, light olive brown (2.5Y 513), moist 

Clayey SILT (ML), very hard, dar1< yellowish brown (10YR 314), dry 

Clayey SILT (ML), very hard, brown (10YR 413), moist 

Sandy SILT (ML), very hard, olive (5Y 413), dry 
SAND (SP), very hard, gray (2.5Y 6/1 ), dry, coarseijrained sand 

SILT (ML), very hard, light yellowish brown (2.5Y 613), moist 

Clayey SILT (ML), very hard, light olive brown (2.5Y 513), moist 

Borehole backfilled 
W!!li:t---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB180.dat 
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Date Start/Finish: 02/06/06-02/06/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Sl;:e: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
BLASLAND, BOUCK &. LEE. INC. 
engineers. ICientlsll. economists 

c 
E 
::J 

i5 
u 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), dark yellowish brawn (10YR 3/4), dry, trace Sill 

CLAY (CL), firm, dark yellowish brown (10YR 4/4), dry, 15% silt 

Well/Boring ID: 8181 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonile 

Clayey SAND (SC), dense, light olive brown (2.5Y 513), moist, fine-grained 
sand with 10% medium-grained sand, 20% fines 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project 54203.002 
Data File:CencoB181.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 2 
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Date Start/Finish: 02/06/06-02/06/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
Bl.ASLANO, BOUCK &. LEE, INC. 
engineers, scientists, economists 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G . 

Stratigraphic Description 

i 
co;;~rse-grarned sand subangular, trace gravel 
Becomes olive gray (5Y 5/2) 

(Same as above) 

Well/Boring ID: 8181 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Borehole I 
~l~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB181.dat 
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Date Start/Finish: 01/24/06-01/25/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado/Rubin Lares 
Drilling Method: Hollow Stem Auger 
Bit Slz:e: 8-inch 
Auger Slz:e: 8-inch 
Rig Type: CME-95 

Sampling Method: 2"10 Split Spoon 
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BI.MLANO, BOUCK & LEE, INC. 
anglnaetJ, scientists, economists 

c: 
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0 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8182 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, very hard, dark olive gray (5Y 312), moist 

SILT (ML), hard, very dark grayish brown (10YR 3/2), dry, trace gravel 

SILT (ML), very hard, light yellowish brown (2.5Y 6/3), dry 

SILT (ML). very hard. olive (SY 5/3), dry 

SILT (ML), with Clay, very hard, olive (5Y 5/3), dry 

SILT (ML), with Clay, very hard, olive (5Y 5/3), moist 

Silty SAND (SM), very dense, brown (10YR 4/3), moist, medium-grained 
sand 

SAND with Silt (SP-SM), very dense, brown (10YR 4/3), moist, medium
grained sand 

SAND (SP), very dense, olive (5Y 5/3), dry, coarse-grained sand 

(GLEY 1 1 OY 5/1 ). dry, coarse- to 

Well/Boring 

Construction 

Borehole backfilled 
----wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File: CencoB 182 .dat 
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Date Start/Finish: 01/25/06-01/25/06 

Drilling Company: WDC Exploration 
Driller's Name: Rubin Lares 

Drilling Method: Hollow Stem Auger 
Bit Size: 8·inch 

Auger Size: 8-inch 

Rig Type: CME·95 

Sampling Method: 2"10 Split Spoon 

.r:; 
15. 
Q) 
0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

'E 
c. 

'0 ~ E:: 
~ c. 

fl E 
Q) til til Ill (/) c. .c Ill 
0 ~ -o 

~ 
til 

~ 
Q) 

I 
2 til 

£ ~ 

2-3.5 

5-6 5 

10-11.5 

15-16.5 

20-21.5 

25-26.5 11.1 

30-31.5 1.0 

35-35.5 1.8 

40-41.5 1.6 

45-46.5 1.5 

50-51.5 

BBL 
BLASLANO, BOUCK &. LEE. INC. 
engineers. JCJentists, economists 

c 
E 
:J 
0 
u 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8183 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

· Silly SAND (SM), medium dense, dark olive gray (5Y 3/2), dry, medium-
"'"."'"u~ .. ,..,~_,gr~v~l- _____________________ _ 

SILT (ML), with sand, hard, olive gray (SY 4/2), moist 

SILT (ML), very hard, very dark gray (5Y 3/1 ), wet wilh 011 material 

SILT (ML), very hard, olive gray (SY 512), dry, trace gravel 

SILT (ML), very hard, light olive brown (2.5Y 5/3), dry 

SAND with Silt (SP-SM), very dense, light Olive brown (2 5Y 514), dry. 
coarse-grained 

SAND (SP), very dense, light olive brown (2.5Y 5/4), dry, coarse- to very 
coarse-grained sand, trace gravel 

SILT (ML), very hard, light olive brown (2.5Y 5/3), moist 

SAND (SP), very dense, olive (5Y 514), dry, fine-grained sand 

SILT (ML), with Sand, very hard, olive (5Y 5/4), dry 

Well/Boring 

Construction 

Borehole backfilled 
<~!'~1\b---- wlh Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8183.dat 

Template: F:\ibmllsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date: 02/21/06 



Date Start/Finish: 01/25/06-01/25/06 

Drilling Company: WDC Exploration 
Driller's Name: Rubin Lares 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-95 

Sampling Method: 2"10 Split Spoon 
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BLASLAND. BOUCK &. LEE. INC. 
englneen, ICient#ltS, economists 

c 
E 
:::1 
0 
(.) 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, dark brown (10YR 313), mo1st, trace gravel 

SILT (ML), hard, dark yellowish brown (10YR 3/6), dry 

SILT (ML), very hard, dark yellOWISh brown (10YR 414), dry 

SILT (ML), very hard, yellowish brown ( 1 OYR 5/4 ), dry 

SILT (ML), very hard, grayish brown (2 5Y 512), dry, trace gravel 

SILT (ML), with Clay, very hard, grayish brown (2.5Y 512), moist 

SILT (ML), w1lh Sand, very hard, brown (10YR 413), dry 

(Same as above) 

Well/Boring ID: 8184 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Borehole backfilled 
t'l!tl:!lt---- wth Neat Cement 

with 5% Bentonite 

Silty SAND (SM), very dense, dark yellowish brown (10YR 414), dry, 
medium-grained sand 

CLAY (CL), with Sand, very hard, olive gray (5Y 512), moist 

CLAY (CL), with S•lt, very hard, olive brown (2.5Y 4/3), moist 

Remarks: bgs =below ground surface: NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File: CencoB 184 .dat 
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Date Start/Finish: 01/20/06-01/20/06 

Drilling Company: WDC Exploration 
Driller's Name: Rubin Lares 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-95 

Sampling Method: 2"10 Split Spoon 
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c: 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), hard, brown (10YR 4/3), dry, trace gravel 

Becomes dark yellow•sh brown (10YR 4/4) 

SILT (ML), very hard, dark yellowish brown (10YR 4/4), moist 

Well/Boring ID: 8185 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

SILT (ML), very hard, l1ght orrve brown (2.5Y 5/3), dry, trace gravel 

SILT with Clay (ML), very hard, light olive brown (2 5Y 513), moist 

SILT (ML), very hard, olive (5Y 5/3), moist 

Clayey SILT (ML), dark yellowish brown (10YR 4/4 ), dry 

Becomes moist 

SAND (SW), very dense, olive gray (5Y 5/2), dry 

SILT with Clay (ML), very hard, light olive brown (2.5Y 514), moist 

. Becomes olive (SY 513) 

Borehole backfilled 
~J~&--~~~ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/27/06-01/27/06 

Drilling Company: WDC Exploration 
Driller's Name: Rubin Lares 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-95 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8186 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML). very hard, olive brown (2.5Y 4/3), moist, some gravel 

SILT (ML). hard. very dar1< grayish brown (2.5Y 3/2), dry 

Clayey SILT (ML). hard, dar1< greenish gray (GLEY 1 lOY 411 ). moist 

SILT (ML). with Clay, very hard, dar1< greenish gray (GLEY 1 10Y 4/1 ). moist 

SILT (ML). with Sand, very hard, darl< greeniSh gray (GLEY 1 tOY 411 ). dry 

SILT (ML). very hard, darl< greenish gray (GLEY 1 tOY 411), moist 

CLAY (CL). with Silt. very hard, dar1< olive brown (2.5Y 313), moist 

Clayey SAND (SC), very dense, olive brown (2 5Y 4/3), moist, medium
grained sand 

Silty CLAY (CL). very hard, olive gray (5Y 412). moist 

SILT (ML). with Clay, very hard, light yellowish brown (2 5Y 6/3), moist 

SILT (ML). very hard, light yellowish brawn (2 5Y 614), dry 

.I 

Well/Boring 

Construction 

Borehole backfilled 
't-~~- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/27/06-01/27/06 

Drilling Company: WDC Exploration 
Driller's Name: Rubin Lares 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-95 

Sampling Method: 2"1D Split Spoon 
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BBL 
BLASLANO, BOUCK & LEE, INC. 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8187 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, hard, very dark gray1sh brown (10YR 312). dry 

SILT (ML), With Clay, hard, dark greenish gray (GLEY t tOY 4/1 ). dry 

SILT (ML), very hard, greenish gray (GLEY 1 tOY 5/1 ), dry 

SILT (ML), very hard, dark greenish gray (GLEY 1 1 OY 4/1 ), moist 

SILT (ML), with Clay, very hard, dark greenish gray (GLEY 1 tOY 4/1 ), moist 

Silty CLAY (CL), very hard, olive gray (5Y 4/2), dry 

SILT (ML), with Clay, very hard, olive gray (5Y 4/2), dry 

SILT (ML), very hard, ol1ve (5Y 4/3), dry 

Well/Boring 

Construction 

Borehole backfilled 
+----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/07/06-02/07/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Easting: NM 

Well/Boring 10: 8188 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL), soft, dark olive gray (5Y 5/3), moist 

--------------~---------------------

SILT (ML), with Clay, hard, greenish gray (GLEY 1 1 OY 6/1 ), dry 

SILT (ML). very hard, dar1< greenish gray (GLEY 1 10Y 4/1 ), dry 

SILT (ML), with Clay, very hard, dar1< greenish gray (GLEY 1 10Y 4/1 ). dry 

Sandy SILT (ML), very hard, olive gray (5Y 4/2), dry 

SILT (ML), with Clay, very hard, dar1< grayish brown (2.5Y 4/2), dry 

SAND (SP), very dense, light yellowish brown (2.5Y 6/3), dry, medium
grained sand 

SILT (ML), very hard, olive (5Y 5/3), moist 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/07/06-02/07/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 6·inch 

Auger Size: 6-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
BLASLAND, BOUCK & LEE, INC. 
engineers, aclenflsts, economists 

c: 
E 
:::l 
0 
0 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

ClAY (CL), hard, very dark grayish brown (2.5Y 3/2), dry 

CLAY (CL), hard, very dark gray (5Y 3/1 ), moist 

SILT (ML), very hard, olive gray (5Y 4/2), dry 

Well/Boring ID: 8169 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Sandy SILT (ML), very hard, olive gray (5Y 5/2), dry, trace gravel 

Clayey SILT (Ml), very hard, olive gray (5Y 4/2), moist 

SILT (ML), with Sand, very hard, light olive brown (2.5Y 514), moist 

SILT (ML), very hard, olive (5Y 4/3), moist 

SANO (SP), dense, olive gray (5Y 5/2), dry, medium-grained sand 

Becomes very dense 

Borehole backfilled 
r---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/08/06-02/08/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8190 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, firm, dark brown (7 5YR 3/3), moist 

SILT (ML), w1th Clay, very hard, brown (10YR 4/3), dry, trace gravel 

Clayey SILT (ML), very hard, olive gray (5Y 5/2), dry 

SAND with Silt (SP·SM), dense, olive (5Y 513 ), dry, fine-grained sand 

Becomes very dense 

CLAY (CL), very hard, olive brown (2.5Y 4/3), dry 

CLAY (CL), with Silt, hard, olive brown (2.5Y 4/4), dry 

SILT (ML), very hard, light olive brown (2 5Y 5/4), dry, trace gravel 

SAND with Silt (SP-SM), very dense, light alive brown (2.5Y 5/4), dry, fine
grained sand 

SAND (SP), very dense, olive (5Y 514), dry, medium- to caarse-{lrained 
sand 

SAND (SP), very dense, olive (5Y 513), dry, medium-{lrained sand 

Well/Boring 

Construction 

Borehole backfilled 
!------ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/01/06·02/01/06 

Drffffng Company: WDC Exploration 
Drfffer's Name: Eddie Herrera 
Drilling Method: Hollow Stem Auger 
Bit SJ:z:e: 6-inch 
Auger SJ:z:e: 6-inch 
Rig Type: CME-75 LAR 

Sampling Method: 2"1D Split Spoon 
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BlASLAND, BOUCK &. LEE, INC. 
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Northing: NM 
Eastfng: NM 

Well/Boring ID: B191 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), very hard, darl< brown (10YR 3/3), moist 

Clayey SILT (ML), very hard, very darl< gray (5Y 311 ), motst 

SILT (ML), very hard, dar1< greenish gray (GLEY 1 10Y 4/1 ), mO<st, trace 
gravel 

SAND with Silt (SP·SM), dense, darl< greemsh gray (GLEY 1 10Y 411 ), dry, 
fine-grained sand 

SAND (SP), dense, greenish gray (GLEY 1 1 OY 511 ), dry, medium-grained 
sand 

Well/Boring 

Construction 

Borehole backfilled 
IS>.!.,.._ ___ wth Neat Cement 

Clayey SILT (ML), very hard, olive gray (5Y 512), motst 

SILT (ML), with Clay, very hard, olive brown (2.5Y 413), moist 

SILT (ML), with Clay, very hard, olive (5Y 413), moist 

SILT (ML), very hard, olive gray (5Y 412), moist 

SAND (SP), dense, olive gray (5Y 512), dry, mediumijrained sand 

SAND (SP), very dense, olive gray (5Y 512), dry, medium-grained sand 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

with 5% Benton1te 
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Date Start/Finish: 02101106-02101106 
Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 9192 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

S•lty CLAY (CL), hard, very dart< gray•sh brown (2.5Y 3/2), moist, trace 
gravel 

CLAY (CL), very hard, olive gray (5Y 4/2), moist 

Clayey SILT (ML), very hard, olive gray (5Y 4/2), dry 

SILT (ML), very hard, olive (5Y 5/3 ), mo1st 

SILT (ML), w1th Clay, trace Gravel, very hard, dart< green•sh gray (GLEY 1 
10Y 411), moist 

SILT (ML), w1th Clay, very hard, light olive brown (2.5Y 5/3), moist 

SILT (ML), very hard, olive (5Y 5/3), moist 

SAND (SP), very dense, olive (5Y 513), dry, fine-grained sand 

SAND (SP), very dense. olive (5Y 514 ), dry, medium-grained sand 

SAND (SP), very dense, olive (5Y 5/3), dry, fine-grained sand 

Well/Boring 

Construction 

Borehole backfilled 
~1!1'---~ wth Neat Cement 

with 5% Benton1te 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/06/06-02/06/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
BLASLAND, BOUCK & LEE, INC. 
engineers, JCientllfs, economists 

c: 
E 
.2 
0 
u 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8193 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), soft, very dark gray (5Y 3/1 ), moist, hydrocarbon odor 

Silty CLAY (CL), very hard, gray (5Y 5/1 ), dry, 10% fine-grained sand 

: Silty SAND (SM), dense, olive gray (5Y 512), dry, fine-grained sand wilh 
. traco medium-grained sand, micaceous, 20% silt 

CLAY (CL), very hard, dark gray (5Y 4/1 ), mots!, 10% Sill and trace fine 
gravel 

Becomes dark brown (10YR 3/3) 

CLAY (Cl), very hard, dark grayish brown (2.5Y 4/2), mots!, 20% fine
grained sand 

Clayey SAND (SC), very dense, olive (5Y 513), dry, fine..gratned sand, 35% 
clay 

SAND (SC), very dense, pale olive (5Y 6/3), dry, fine..gramed sand, 

Well/Boring 

Construction 

Borehole backfilled 
W'..iii1i;-~~~ wth Neat Cement 

w1th 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/03/06-02/03/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 
Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Easting; NM 

Well/Boring 10: 8194 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), firm, very dart< greenish gray (GLEY 1 tOY 3/t ), moist 

CLAY (CL), hard, dart< olive gray (5Y 3/2), moist 

SILT (ML), with Clay, very hard, dark greenish gray (GLEY t tOY 4/1 ), mo1st 

SILT (ML), very hard, very dart< greenish gray (GLE;Y 1 tOY 4/1 ), moist 

Sandy SILT (ML), very hard, olive gray (5Y 4/2), moist 

Silty CLAY (CL), very hard, olive gray (5Y 4/2), dry 

CLAY (CL), with Silt, very hard, olive gray (5Y 4/2). moist 

SAND (SP), very dense, olive gray (5Y 4/3), dry, medium- to coarse-grained 
sand 

SILT (ML), w1th Clay, very hard, olive (5Y 5/3), moist 

SILT (ML), very hard, olive (5Y 4/4), moist 

Silty CLAY (CL), very hard, o11ve (5Y 4/3), moist 

Well/Boring 
Construction 

Borehole backfilled 
!i----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 02/03/06-02/03/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BlASLAND. BOUCK 8c. LEE, INC, 
engineers, ICienflsfs, economists 

Northing: NM 
Easting: NM 

Well/Boring ID: 8195 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

ClAY (CL), firm, dark grayish brown (10YR 4/2), mots! 

Clayey SILT (ML), very hard, dark greenish gray (GLEY 1 1 OY 4/1 ), moist 

SILT (ML), with Clay, very hard, dark greenish gray (GLEY 1 10Y 4/1 ), moist 

SILT (ML), with Sand, very hard, dark graytsh brown (2.5Y 412), moist 

ClAY (CL), very hard, dark grayish brown (2 5Y 412), moist 

Clayey SILT (ML), very hard, olive brown (2.5Y 4/3), moist, medium-grained 
sand 

Silly SAND (SM), very dense, olive gray (5Y 412), moist, medium-grained 
sand 

SILT (ML), very hard, olive (5Y 5/3), dry 

SILT (ML), with Clay, very hard, olive brown (2.5Y 4/4 ), dry 

Clayey SILT (ML), very hard, olive (5Y 5/3), moist 

Well/Boring 

Construction 

Borehole backfilled 
!<---~ wth Neat Cement 

with 5% Benton1te 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 01/25/06-01125/06 Northing: NM Well/Boring ID: 8196 
Drilling Company: WDC Exploration Eastlng: NM 
Driller's Name: Javier Rios Casing Elevation: NA Client: Isola & Associates. LLP 

Drilling Method: Hollow Stem Auger 
Borehole Depth: 51.5' bgs Bit Size: 8-inch Location: Former Cenco Refinery 

Auger Size: 8-inch Surface Elevation: NM Address: 12345 Lakeland Rd. 
Rig Type: CME-75 Geologist: Veronique Lee City/State: Santa Fe Springs, CA 
Sampling Method: 2"10 Split Spoon 

Checked By: Jennifer Wiley, P. G. 
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BBL Remarks: bgs " below ground surface; NA::: Not Applicable/Available 
NM "' Not Measured 
Total Depth ::: 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/01/06-02/01/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 

E' 
c. 

-o Jl 8 Q) c. 
~ E fl 
Q) Cll Cll 
1/) (f) c. ,g Ul 
0 13 '0 
Cij 

Cll 

:S "$, Q) 

c. ~ i'ii 
I 

Q) .2l 
Cl c 

.E <t: 

2-3.5 

5 5-6.5 
1~0 

10 
10-11.5 

13 

15 
15-16.5 

lB 

20 20-21 5 

~~ 

25 
25-26 5 3.0 

~9 

30 30-31.5 0.4 

~~ 

35 35-36.5 0.6 

~~ 

40 40-41.5 02 

~~ 

45 45-46.5 1.9 

~~ 
CL 

50 50-61.5 

BBL 
BLASLAND, BOUCK &. LEE, INC. 
engineers, scientists, economists 

c 
E 
::J 

0 
u 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), firm, dar1< brown (10YR 3/3), dry 

SILT (ML), hard, dar1< yellOWISh brown (IOYR 3/4), dry 

SILT (ML), very hard, dar1< yellowish brown (10YR 4/4), mo1st 

SILT (ML), very hard, olive (SY 5/3), moist 

Clayey SILT (ML), very hard, olive brown (2.5Y 4/3), moist 

SILT (ML), very hard, olive brown (2.5Y 4/3), moist 

Well/Boring 10: 8197 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Borehole backfilled 
f:f~jj!i----- wth Neat Cement 

with 5% Bentonite 

Sandy SILT (ML), very hard, dar1< yellowish brown (10YR 4/4), moist 

CLAY (CL), with Silt, very hard, dar1< yellowish brown (10YR 4/4), moist 

SAND (SP), very dense, olive (5Y 513), moist, coarse-grained sand 

CLAY (CL), very hard, light olive brown (2.5Y 5/3), moist 

Silty CLAY (CL), very hard, light olive brown (2.5Y 5/4), moist 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 01/26/06-01/26/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8198 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), very hard, dark yellOWISh brown (10YR 314), dry, with Silt 

Sandy SILT (ML), very hard, olive brown (2.5Y 4/3), dry, 10% clay 

-----------~-----------------------

Silty SAND (SM), very dense, light olive brown (2.5Y 514), dry, fine-grained 
sand 

--------------------------------

Sandy SILT (ML), very hard, light olive brown (2 SY 5/3), dry, 10% clay 

---------------------~~------------

CLAY (CL). very hard, dark yellowish brown (10YR 4/4), dry, with silt, trace 
ftne gravel 

------------------------------------

Silty SAND (SM), dense, olive brown (2.5Y 4/4), dry, 15% clay 

Silty SAND (SM). very dense, light yellowish brown (2.5Y 613), dry, fine- to 
medium-grained sand 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Well/Boring 

Construction 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Project 54203.002 
Data File:CencoB198.dat 
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Date Start/Finish: 01/23/06-01/23/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8199 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Jennifer Wiley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Sandy SILT (ML), very Sliff, very dark grayish brown (10YR 312), mots!, 35% 
fine-grained sand, noncemented, strong odor 

Sandy Sll T (ML), very stiff, black (GLEY 1 N 2.51), moist, strong odor, areas 
of oily saturated soil (sticky) 

Sandy SILT (ML), hard, very dark brown (10YR 212), motst wtlh 011-saturated 
ares (sheen when wetted), 35% fine-grained sand, strong odor 

Stlty SAND (SM), very dense, brown (10YR 513), moist, fine- to medium
grained sand, 15% silt, noncemented, strong odor 

(Same as above), contains trace cemented nodules 

Silty SAND (SM), dense, light olive brown (2.5Y 512), moist, fine-grained 
sand, 15% silt, noncemented, strong odor 

Silty SAND (SM), dense, yellowish brown (10YR 514), moist, fine- to 
medtum-grained sand, 30% silt, noncemented, strong odor 

Silty SAND (SM), very dense, light olive brown (2.5Y 513), mots!, fine- to 
coarse-grained sand, trace clay, 20% silt 

SAND (SP), very dense, light olive brown (2.5Y 513), moist, fine- to medium
grained sand, noncemented, strong odor 

Well/Boring 

Construction 

Borehole backfilled 
t---- wth Neat Cement 

wtth 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not ApplicableiAvailable 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB199.dat 
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Date Start/Finish: 01/24/06-01/24/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 
Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 

~ 
QJ 
0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

so 

~ 
QJ 

"' .c 
0 
'iii 
~ 
.sl 
E 

2-3 5 

5-6.5 

10-11.5 

15-16 5 

20-21.5 

25-26.5 00 

30-31.5 0.0 

35-36.5 0.0 

40-41.5 0.0 

45-46.5 0.0 

50-61.5 00 

BBL 
BLASLAND. BOUCK&. LEE, INC. 
engineers, scientists, economists 

c 
E 
::I 
0 
(J 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8200 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Sandy SILT (ML), very stiff, darl< yellowish brown (10YR 4/6), moist, 30% 
fine-grained sand, 10% clay 

SILT (ML), hand, darl< yellowish brown (10YR 3/6), moist, 5% fine-grained 
sand 

Becomes light brown (2.5Y 5/4), increases to 10% fine-grained sand 

Becomes light olive brown (2.5Y 5/3), increases to 20% fine-grained sand 

Sandy SILT (ML), hard, dark gmyish brown (2.5Y 412), moist, 30% line
grained sand 

Silty SAND (SM), very dense. olive brown (2.5Y 4/4 ), moist, fine-grained 
sand, 40% sill 

SILT (ML), hard, darl< yellowish brown (10YR 4/4), dry, 5% fine-grained 
sand 

CLAY (CL), hard, darl< yellowish brown (10YR 4/6), dry, 20% silt, 5% fine
grained sand 

SAND (SP), very dense, greenish gray (GLEY 1 10GY 6/1), moist, trace silt 

Clayey SILT (ML), hand, olive (5Y 4/3), moist, 30% clay 

SILT (ML), hard, dark yellowish brown (10YR 4/4), moist, 10% fine-grained 
sand 

Well/Boring 
Construction 

Borehole backfilled 
i----wth Neat Cement 

wrlh 5% Bentonite 

Remarks: bgs =below ground surface; NA::: Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/25/06-01/25/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring 10: 8201 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML). hard, dark yellowish brown (10YR 4/4), moist, 10% fine1)rained 
sand 

Becomes greenish gray (GLEY 1 10Y 511), cemented 

SILT (ML), nard, olive brown (2.5Y 414), moist, 15% fine1)rained sand 

i SAND (SM), very dense, yellowish brown (10YR 516), moist, fine-
30% Sill 

SILT (Ml), hard, strong brown (7.5Y 4/6), dry, trace fineiJrained sand 

Becomes dark yellowish brown (10YR 4/6), increases to 10% fineilrained 
sand 

SAND (SW), very dense, greenish gray (GLEY 1 10Y 5/1 ), moist, fine- to 
caarseiJrained sand 

SILT (ML), hard olive brown (2.5Y 4/4), moist 

Becomes brown (10YR 4/3), 10% finsilralned sand 

SAND (SP), very dense, olive brown (2.5Y 4/4 ), moist, trace silt 

Well/Boring 

Construction 

Borehole backfilled 
---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/25/06·01/25/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8202 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, very dar1< grayish brown (tOYR 3/2), moisl, 5% fine
grained sand 

Becomes dar1< yellowish brown (tOYR 4/4), increases to tO% finei)rained 
sand 

Becomes very dar1< greenish gray (GLEY t tOY 3/t), cemented 

SILT (ML), hard, oltve brown (2 5Y 4/4), moisl, 15% fine-grained sand 

Silty SAND (SM), very dense, very dar1< greenish gray (GLEY t tOY 3/t), 
moist, fine-grained sand, 20% sill 

SILT (ML), hard, dar1< greenish gray (GLEY 1 tOY 4/1 ), moist, 10% fine
grained sand 

SILT (ML), hard, greenish gray (GLEY 1 5GY 6/1) with light olive brown 
(2.5Y 516) mottling lhrooghoul, moist, trace fine-grained sand 
Becomes greenish gray (GLEY 1 5GY 6/1 ), increases to 15% fine-grained 
sand 

i 
I 

1 
! 

Well/Boring 

Construction 

Borehole backfilled 
,;----wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =:below ground surface; NA"' Not Applicable/Available 
NM =: Not Measured 
Total Depth =: 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8202.dat 

Template: F:\ibm\lsola & Associates, LLP\CENCO\ 11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
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Date Start/Finish: 02/07/06-02/07/06 

Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
BLASLANO, BOUCK 8t LEE, INC. 
engtneers, IC#enflsts, economists 

c 
E 
:::l 
0 
0 

Northing: NM 
Eastlng: NM 

Well/Boring ID: 8203 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), black (5Y 2.511 ), moist, 5% fine-gra1ned sand, black sludge 
mixed in with the silt 

SILT (ML), very stiff, dark greenish gray (GLEY 1 tOY 4/1 ), moist, 10% clay, 
5% fine-grained sand 

SILT (ML), hard, dark greenish gray (GLEY 1 1 OY 4/1 ), moist 

SILT (Ml), hard, dark greenish gray (GLEY 1 tOY 4/1), moist, 10% clay, 
20% fine-grained sand 

SILT (Ml), very stiff, olive (5Y 4/4), moist, 20% fine-grained sand 

SILT (Ml), hard, olive brown (2.5Y 4/3), dry, 5% fine-grained sand 

SANO (SP), dense, olive (5Y 4/3), dry, 5% silt, concrete traces observed, 
possibly stough from surface 

SILT (Ml), hard, olive (5Y 5/4), moist 

SILT (ML), hard, olive (5Y 4/4 ), moist, 5% fine-grained sand, odor 

SILT (ML), hard, olive (5Y 4/4 ), moist, strong odor 

Well/Boring 

Construction 

Borehole backfilled 
~~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM =Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB203dat 
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Date Start/Finish: 02/06/06·02/06/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: B·inch 

Auger Size: B·inch 

Rig Type: CME·75 

Sampling Method: 2"10 Split Spoon 

.c 
c. 
ill 
0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

'E 
c. 

~ ! .e, 
E fl 

ill ro ro 
If) (/) c. 
.0 If) 

0 "0 

iii 
ro 
ill 

2: I 
.2:! .s 

2-3.5 

5-6 5 

10-11 5 

15-16.5 

20-21.5 

25-26.5 221 

30-31.5 75.5 

35-36.5 1283.0 

~~ 

40-41.5 870.0 

~~ 

45-46.5 1550 

!~ 

50-51.5 

BBL 
Bl.ASLANO, BOUCK & LEE, INC. 
engineers. scientists, economists 

c 
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0 
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u 

Northing: NM 

Eastlng: NM 
Well/Boring ID: 8204 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), hard, very dark grayish brown (10YR 3/2), moist 

Clayey SILT (ML), hard, very dark grayish brown (10YR 4/2), dry 

Sandy SILT (ML), very hard, olive gray (5Y 4/2), dry 

CLAY (CL), very hard, dark grayish brown (2.5Y 4/2), moist 

CLAY (CL), very hard, brown (7.5YR 4/4), dry 

SILT (ML), very hard, dark yellowish brown (10YR 4/4), dry 

SAND (SP), very dense, light yellowish brown (2 5Y 6/3), dry, coarse
grained sand 

Silty CLAY (CL). very hard, light olive brown (2.5Y 5/4), moist 

SILT (ML), with Clay, very hard, light olive brown (2.5Y 513), moist 

Silty SAND (SM), very dense, brown (10YR 4/3), dry, medium-ljrained sand 

Well/Boring 

Construction 

Borehole backfilled 
o---~~- wth Neat Cement 

wtth 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth " 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB204.dat 
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Date Start/Finish: 02107106-02107106 
Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
BlASLANO, BOUCK 8t LEE. INC. 
engineers, scientists, economists 

Northing: NM 
Easttng: NM 

Well/Boring ID: 8205 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (MLJ, darl< brown (10YR 3/3), dry, 10% clay, 5% fine-grained sand 

SILT (ML), medium stiff, dar1< brown (10YR 3/3), dry, 10% clay. 5% fine
grained sand 

SILT (ML), very stiff, dar1< greenish gray (GLEY 1 10Y 4/1 ). mo1st. trace fine
grained sand 

SILT (ML). hard, darl< greenish gray (GLEY 110Y 4/1), moist, 15% fine
grained sand 

SILT (ML). hard, darl< olive gray (5Y 3/2), moist, 20% fine-grained sand 

SILT (ML), hard, darl< yellowish brown (10YR 3/4), dry. 5% fine-grained 
sand 

SILT (ML). hard, olive brown (2.5Y 4/3), dry, 5% silt 

SAND (SP). very stiff, greenish gray (GLEY 1 tOY 6/1 ), moist, 5% silt 

SILT (ML). hard, olive gray (5Y 4/2), moist, 15% clay, 5% fineijrnined sand. 
odor 

Silty SAND (SM), very dense. light olive brown (2.5Y 5/4). moist. 15% silt, 
odor 

SILT (ML). hard, light olive brown (2.5Y 5/3), moist. odOt' 

Well/Boring 

Construction 

Borehole backfilled 
!----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8205.dat 
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Date Start/Finish: 02/08/06·02/08/06 

Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BLASLAND, BOUCK&. LEE, INC. 
engineers, scientists, economists 

c: 
E 
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i5 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

CLAY (CL). frm1, dar!< brown (10YR 3/3), dry, 10%-15% silt 

CLAY (CL), frml, dark yellowish brown (10YR 4/6), dry, 10% sill 

Well/Boring 10: 8206 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

,·-.. 

Well/Boring 

Construction 

CLAY (CL), very hard, olive brown (2.5Y 4/4), dry, 20% fine-grained sand 

CLAY (CL), very hard, dark yellowish brown (10YR 4/4), dry, 15% fine
grained sand 

CLAY (CL), hard, light olive brown (2 5Y 5/4), moist 

Borehole backfilled 
~!i---- wth Neat Cement 

with 6% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB206.dat 

Template: F:libmllsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
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Date Start/Finish: 02/08/06-02/08/06 

Drilling Company: WDC Exploration 
Driller's Name: Jorge Gutierrez 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Bl.ASLAND, BOUCK &. LEE. INC. 
engineers. sclentlrfs, economlrts 

c: 
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0 
0 

-.-. 

Northing: NM 
Eastlng: NM 

Well/Boring 10: 8207 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), dark yellowish brawn (10YR 3/4), dry 

CLAY (Cl), dar1< yellowish brown (10YR 4/4), dry, 5-10% silt 

gray , i 
_______ ~~~ejl:_a~:_d ~a_n~, :u!'a_nt:~_ular, t~ac;e _finn _g:_av__e~ ___ _ 

SAND (SP), medium dense, light brownish gray (2.5Y 6/2), dry, fine- to 
medium-grained sand 

SAND (SP), medium dense, light olive brown (2.5Y 5/3), dry, fine- to 

CLAY (CL), very hard, light olive brown (2.5Y 5/4), dry, 5-10% silt 

Clayey SAND (SC), medium dense, olive (5Y 5/3), moist, fine-grained sand, 
30-35% finns 

Clayey SAND (SC) dense. dar1< greenish gray (GLEY 1 5GY 4/1 ), moist, 15-
20% fines 

SAND (SP), medium dense, dar1< greenish gray (GLEY 1 5GY 411 ), dry, 
fine- to medium-grainoo 
SAND (SP), m~dium dense, light brownish 

vary dense, light olive brown (2 5Y 513), dry, fine- to medium-

Well/Boring 

Construction 

Borehole backfilled 
t----- wth Neat Cement 

w1th 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 01/31/06-01/31/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8208 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), hard, dar1< brown (7.5YR 314), dry 

Clayey SILT (ML), hard, very dar1< grayish brown (10YR 312), moist 

SILT (ML), very hard, olive brown (2.5Y 414 ), dry 

SANO (SP), dense, light olive brown (2 5Y 513 ), medium-grained sand 

SANO (SP), very dense, olive gray (5Y 512), coarse-grained sand 

Clayey SILT (Ml), very hard, dar1< yellowish brown (10YR 414), dry 

(Same as above) 

SILT (ML), very hard, dar1< greenish gray (GLEY 1 1 OY 411 ), moist 

CLAY (CL), very hard, olive (5Y 513), moist 

(Same as above) 

SILT (ML), very hard, dark greenish gray (GLEY 1 10Y 411 ), moist 

Well/Boring 

Construction 

8orellole backfilled 
!"12!0!!:------ wth Neat Cement 

with 5% Bentomte 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project 54203.002 
Data File:CencoB208.dat 
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Date Start/Finish: 01/31/06-01/31/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 6-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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engineers. scientists, economists 

c: 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8209 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), with Clay, hard, dark brown (10YR 3/3), dry 

CLAY (CL). with Silt, hard, very dark grayish brown (10YR 312), moist 

SILT (ML). very hard, brown (10YR 4/3), moist 

SAND (SP). dense, olive gray (5Y 5/2). dry, fine-grained sand 

SAND (SP). dense, olive gray (5Y 5/2), dry, medium-grained sand 

SAND (SP). dense, olive gray (5Y 4/2), dry, coarse-grained sand, trace 
gravel 

SAND (SP), very dense, olive (5Y 5/4 ). dry. coarse to very coarse-grained 
sand, some gravel 

StL T (ML), with Clay and Sand, very hard, olive gray (5Y 4/2), moist 

Clayey SILT (ML). very hard, olive (5Y 513). moist 

SILT (ML). very hard, light olive brown (2.5Y 5/4). dry 

SILT (ML), very hard, olive (5Y 413), moist 

, I 
I 

· .. ,,. 

Well/Boring 

Construction 

Borehole backfilled 
~--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB209.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/24/06 



Date Start/Finish; 01/31/06-01/31/06 

Drilling Company; WDC Exploration 
Driller's Name; Miguel Alvarado 

Drilling Method; Hollow Stem Auger 
Bit Size; 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 

.r: 
i5. 
Ql 

a 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

E' 
0. 

"0 Ql -9: 
~ 0.. 

E 
Ql Ill 

"' (/) .c 
0 

~ 
~ 

2-3.5 

5-6.5 

t0-t1.5 

15-16 5 

20-21.5 

25-26.5 1081 0 

sw 

30-31.5 43.8 

35-36.5 571 3 

1~ 
SP 

40-41.5 2084.0 

a~ 

45-46.5 1204 0 

~ 

50-51.5 

BBL 
BlASLAND, BOUCK & LEE, INC. 
engineers. scientists, economists 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8210 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

, with Clay, hard, very dark grayish brown (2.5Y 3/2), moist, trace 

CLAY (CL), with Sill, hard, dark yellowish brown (10Y 3/4), dry 

Clayey SILT (ML), very hard, dark yellowish brown (10Y 3/4 ), moist 

. SILT (ML), very hard, light olive brown (2.5Y 5/4), moist 

SILT (ML), with Clay, very hard, olive brown (2 5Y 4/3), moist 

SAND (SW), very dense, light olive brown (2.5Y 5/4), dry, some gravel 

SAND (SW), very dense, olive (5Y 5/3), moist, few gravel 

SAND (SP), olive gray (5Y 4/2), moist, coarseijrained sand, some gravel 

SILT (ML), very hard, light yellowish brown (2.5Y 6/4), motst 

SILT (ML), with Clay, very hard, light olive brown, (2.5Y 5/4 ), moist 

SILT (ML), very hand, olive brown (2.5Y 4/3), moist, trace gravel 

Well/Boring 

Construction 

Borehole backfilled 
:c-~~~ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/06/06-02/06/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Silty CLAY (CL), hard, dark brown (10YR 3/3), dry, trace gravel 

CLAY (CL), very hard, dark olive gray (5Y 3/2), moist 

Well/Boring ID: 8211 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

Silty SAND (SM), dense, olive gray (5Y 4/2), dry, medium-grained sand 

Sandy SILT (ML), very hard, olive gray (5Y 4/2), dry 

SILT (ML), with Clay, very hard, dark grayish brown (2.5Y 412), moist 

Clayey SILT (ML), very hard, olive brown (2 5Y 4/3), moist 

SAND (SP), very dense, olive (5Y 513), dry, medium-grained sand 

SILT (ML), very hard, pale olive (5Y 6/3), dry 

Clayey SILT (ML), very hard, olive (5Y 4/), moist 

SILT (ML), with Clay, very hard, olive (5Y 4/4), moist 

Borehole backfilled 
:r--- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/24/06-01/24/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BLASLAND, BOUCK & LEE. INC. 
engineers, scientists, economists 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Well/Boring ID: 8212 

Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), very stiff, dark brown (10YR 3/3). moist, 5% fine-grained sand 

Becomes dark yellowish brown (10YR 3/6) 

Becomes yellowish brown (10YR 5/4) 

Becomes olive brown (2 sv 4/3) 

SILT (ML). hard. brown (10YR 4/3). moist. 15% fine-grained sand 

SILT (ML). hard. dark yellOWISh brown (10YR4/4). moist, 5% fine-grained 
sand 

(Same as above) 

Sandy SILT (ML). hard. dark greenish gray (GLEY 110Y 4/1). moist. 30% 
fine-grained sand 

SILT (ML), hard, olive (5Y 4/2), moist, 10% fine-grained sand 

Becomes olive (SY 4/2), 20% fine-grained sand 

Becomes olive (5Y 4/4), decreases to trace fine-grained sand 

I 
I 

Well/Boring 

Construction 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/06/06-02/06/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 

.1: 
a. 
Q) 
Q 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

"E 
c. 

"0 ~ .e 
Q) c. 
~ E 
Q) ca 
"' (/) 
.0 
0 
Cii 
~ 
~ 
!: 

2-3.5 

5-6.5 

10-11 5 

15-16.5 

20-21.5 

25-26.5 0.8 

30-31 5 0.9 

35-36.5 1 7 

40-41.5 12.0 

45-465 1.2 

50-51.5 

BBL 
BlASLAND, BOUCK&. LEE. INC. 
engineers. sclentts1s. economlstl 

c: 
E 
:l 
0 
u 

Northing: NM 
Easting: NM 

Well/Boring ID: 8213 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Clayey SILT (ML), hard, dark yellowish brown (10YR 3/4), moist 

SILT (ML), with Clay. very hard, dar1< yellowish brawn (10YR 3/4), moist 

SILT (ML), woth Clay, very hard, brown (10YR 4/3), dry 

SILT (ML), wilh Clay, very hard, light olive brown (2.5Y 5/3), moist 

CLAY (CL), very hard, brown (10YR 5/3), moist 

CLAY (CL), very hard, strong brawn (7 5YR 4/6), dry 

Silty CLAY (CL), very hard, dark yellowish brown (10YR 4/4 ), moist 

SAND (SP), very dense, gray (5Y 5/1 ), moist, medium-grained sand 

Clayey SILT (ML), very hard, olive gray (5Y 5/2), moist 

Silty CLAY (CL), very hard. olive brown (2.5Y 4/4), moist 

Well/Boring 

Construction 

Borehole backfilled 
>--~~- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/23/06-01/24/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Wall/Boring 10: 8214 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Client: Isola & Associates, LLP 

Geologist; Jennifer WileyNeronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Sandy SILT (ML), sttff, black (5Y 2.512), moist, 35% fine-gramed sand, 
noncemented, strong odor 

Sandy SILT (ML), very hard, dar!< olive gray (5Y 3/2), moist, 35% fine
grained sand, noncemented, strong odor 

(Same as above) 

Silty SAND (SM), dense, olive (5Y 413), moist, fine-grained sand, 15% stlt, 
noncemented, strong odor 

SILT (ML), very hard, pale olive (5Y 6/3), moist, 15% fine-grained sand, few 
cemented nodules, strong odor 

Clayey SAND (SC), dense, olive (5Y 4/3), fine- to medium-grained sand, 
35% clay, noncemented, strong odor 

Decreases to 15% clay 

SAND (SW), very dense, olive (5Y 6/3), fine-to coa~e-gralned sand, trace 
Sill, trace fine gravel, noncemented, strong odor 

SILT (ML), very hard, olive (5Y 4/4), moist, 15% fine-grained sand 

i SAND (SM), very dense, dar!< greenish gray (GLEY 1 10Y 411 ), moist, 
I 

Well/Boring 

Construction 

Borehole backfilled 
r---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs "' below ground surface: NA"' Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/03/06-02/03/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 
Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8215 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Client: Isola & Associates, LLP 

Surface Elevation: NM 

Geologist: Maher Zein 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

. SILT (ML), very hard, dar1< brown (10YR 3/3), dry 

SILT (ML), hard, very dar1< brown (10YR 2/2), moist, trace gravel 

SILT (ML), very hard, dark yellOWISh brown (10YR 4/4), dry 

SILT (ML), very hard, pale olive (5Y 6/3), dry, trace gravel 

SILT (ML), with Clay, very hard, olive brown (2.5Y 4/3), moist 

SILT (ML), very hard, olive brown (2.5Y 4/3), moist 

SILT (ML), with Clay, very hard, olive brown (2.5Y 4/3), m01st 

CLAY (CL), very hard, olive (5Y 5/3), moist, trace gravel 

SAND (SP), very dense, olive gray (5Y 5/2), dry, coan;e-grained sand, trace 
gravel 

. Clayey SILT (ML), very hard, light olive brown (2.5Y 514), moist 

SILT (ML), with Clay, very hard, light olive brown (2 5Y 4/3), moist 

Well/Boring 

Construction 

Borehole backfilled 
r---~wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date StartiFinlsh: 02/02/06-02/02/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 
Drilling Method: Hollow Stem Auger 
Bit Si:z:e: 8-inch 
Auger Sl:z:e: 8-inch 
Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
BLASLAND, BOUCK & LEE. INC. 
engineers, scientists, economists 

Northing: NM 
Eastlng: NM 

Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

Well/Boring ID: 8216 

Client: Isola & Associates, LLP 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

SILT (ML), hard, dark yellOWISh brown (10YR 3/4), dry, 10% clay 

SILT (ML), very hard, dark yellowish brown (10YR 314), dry, 20% clay 

Borehole backfilled 
1:~"'~.---- wlh Neat Cement 

.. , wilh 5% Benlonile 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 02/02/06-02/02/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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BBL 
BLASlAND, BOUCK &. LEE, INC. 
engineers. scientists, economists 

c: 
E 
::l 
0 
0 

Northing: NM 
Eastlng: NM 

Well/Boring ID: B216 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SANO (SP), dense, olive gray (5Y 5/2), dry, medium-grained sand with 5-
10% coarse-grained sand 

SANO (SP), very dense, olive gray (5Y 512), dry, medium-grained sand with 
5-10% fine-grained sand 

SANO (SP), dense, gray (5Y 511), dry, fine-grained sand with 15% medium
grained sand, subangular, few silt 

SANO (SP), dense, olive gray (5Y 512), dry, medium-gra•ned sand with trace 
coarse-grained sand, subangular 
SANO (SP), dense, grny (5Y 5/1 ), dry, fine- to medium-grained, few flnes 

Remarks: bgs ==below ground surface: NA =Not Applicable/Available 
NM " Not Measured 
Total Depth " 51.5 feet bgs 
Water not enountered during drilling. 

Well/Boring 

Construction 

Borehole backfilled 
wth Neat Cement 
with 5% Bentonite 

Project: 54203.002 
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Date Start/Finish: 01/24/06-01/24/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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BLASLAND, BOUCK & LEE, INC. 
engineers, scientists, economists 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8217 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Veronique Lee 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

SILT (ML), hard, very dar1< gray ( 1 OYR 3/1 ), moist, 15% fine-grained sand 

Becomes dar1< yellowish brown (10YR 3/4), decreases to 5% fine-grained 
sand 

Becomes yellowish brown (10YR 5/4), increases to 10% fineiJrained sand 

Becomes light brownish gray (2 5Y 6/2), 25% fine-grained sand 

Becomes light gray (2.5Y 7/2), trace fine-grained sand 

Sandy SILT (ML), hard, light brownish gray (2 5Y 616), moist, 30% fine
grained sand 

SILT (ML), hard, brown (10YR 4/3), dry, 10% fine-grained sand 

SAND (SP), very dense, light greenish gray (GLEY 1 5GY 7/1 ), moist, fine
to mediumiJralned sand, trace coarseiJrained sand, trace silt 

SILT (ML), hard, alive (5Y 4/3) with olive yellow (2.5Y 6/B) mottling, moist, 
10% clay 

SILT (ML), hard, Olive (5Y 4/3), moist 

·; 
! 

Well/Boring 

Construction 

Borehole backfilled 
('-----~ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
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Date Start/Finish: 02/08/06-02/08/06 

Drilling Company: WDC Exploration 
Driller's Name: Miguel Alvarado 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 
Casing Elevation: NA 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Maher Zein 

Checked By: Jennifer Wiley, P. G. 

Stratigraphic Description 

SILT (ML), firm, brown (10YR 4/3), dry, few gravel 

Well/Boring 10: 8218 

Client: Isola & Associates, LLP 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Well/Boring 

Construction 

CLAY (CL), with Silt, hard, very dar!< grayish brown (2.5Y 3/2), dry 

CLAY (CL), with Silt, hard, brown (10YR 4/3), dry 

SILT (ML), with Sand, hard, light olive brown (2.5Y 5/4), dry 

Sandy SILT (ML), very hard, olive brown (2.5Y 4/3), moist 

Sll T (ML), with Sand, very hard, olive (SY 4/3), moist 

Clayey SILT (ML), very hard, very dar1< grayish brown (2.5Y 3/2), dry 

SAND (SP), dense, olive (SY 4/3), moist, medium-grained sand 

SILT (ML), very hard, dar1< greenish gray (GLEY 1 10Y 5/1 ), moist 

Clayey SILT (ML), very hard, olive (5Y 4/3), moist 

SILT (ML), very hard, olive (5Y 5/3), dry 

Borehole backfilled 
fiilll&---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 
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Date Start/Finish: 01/26/06-01/26/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Sb.:e: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8219 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Silly CLAY (CL), hard, dark brown (10YR 3/3), dry 

Silty CLAY (CL), very hard, dark brown (10YR 3/3), dry 

Silty CLAY (CL), very hard, dark grayish brown (2 SY 4/2), moisl 

Silly SAND (SM), dense, olive gray (SY 4/2), dry, 10% clay 

Clayey SILT (ML), very hard, dark greenish gray (GLEY 1 SGY 4/1 ), dry, 
30% clay 

SILT (ML), very hard, dark greenish gray (GLEY 1 SGY 4/1 ), dry, 10% clay, 
15% fine-grained sand 

SAND (SP), very dense, greenish gray (GLEY 1 SGY 5/1 ), dry, fine.grained 
sand, 15% med1um.grained sand 

SAND (SW), very dense, greenish gray (GLEY 1 5GY 511), dry, medium
grained sand with 10% coarse-grained sand, trace fine gravel, subangular 

SILT (ML), very hard, olive (SY 513), dry, 15% clay 

CLAY (CL), very hard, olive (SY 5/3), moist, 20% silt 

Well/Boring 

Construction 

Borehole backfilled 
---~ wth Neat Cement 

with 5% Bentonite 

Remarks: bgs = below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB219.dat 

Template: F :libmllsola & Associates, LLPICENCOI 11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/08/Q6 



Date Start/Finish: 01/26/06-01/27/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"10 Split Spoon 

;:; 
0. 
Q) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

'E 
0. 

1:1 Q) .s 
Q) a 
c= E 
Q) cu 
"' (/l ,Q 

0 
i;j 
c= 
~ 
.E 

2-3.5 

5-6 5 

10-11.5 

15-16.5 

20-21.5 

25-26.5 0.0 

sw 
30-31.5 0.0 

35-36.5 0.0 

40-41.5 0.0 

45-46 5 oo 

50-51.5 

BBL 
BlASlANO, BOUCK&. U:E, INC. 
engllneers. sclenlisls. economiJtl 

c 
E 
::J 
0 
u 
u 

Northing: NM 
Eastlng:NM 

Well/Boring ID: 8220 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

ClAY (CL), very hard, dar!< olive brown (2.5Y 3/3), dry, 15% sill 

CLAY (CL), very hard, dark brown (10YR 3/3), dry, trace Sill 

Clayey SILT (ML). very hard, dar1< yellowish brown (10YR 4/4). dry, 30% 
day 

Silty SAND (SM), dense, olive brown (2 5Y 4/4), dry, fine-grained sand with 
15% medium~grained sand, 30% slit 

SAND (SW). very dense. olive gray (5Y 6/2), dry, medium-grained sand w•th 
15% coarse-grained sand, trace fines, subangular 

(Same as above) 

Silty SAND (SM). very hard, olive (5Y 4/4). dry, trace clay 

Well/Boring 

Construction 

Borehole backfilled 
~~--- wth Neat Cement 

w1th 5% Bentonite 

Remarks: bgs =below ground surface; NA = Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:Cenco8220.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/24/06 



Date Start/Finish: 01/27/06-01/27/06 

Drilling Company: WDC Exploration 
Driller's Name: Javier Rios 

Drilling Method: Hollow Stem Auger 
Bit Sl:z:e: 8-inch 

Auger Sl:z:e: 8-inch 

Rig Type: CME-75 

Sampling Method: 2"1D Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8221 

Casing Elevation: NA Client: Isola & Associates. LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Silty CLAY (CL), hard, brown (tOYR 413), dry, 35% silt 

Becomes dar!< yellowish brown (10YR 314) 

Silty SAND (SM), dense, dar!< yellowish brown (10YR 414), fineijrained 
sand, 30-40% fines 

Silty SAND (SM), very dense, dar!< yellowish brown (10YR 414), dry, 20% 
silt 

SAND (SW), very dense, brown (10YR 513), dry, medium-grained sand with 
10% coarseijrained sand, subangular, 10% fines. 5% fine gravel 

(Same as above) 

, very i 

?fl1\1s~~c(~t ~~:¢ ~~~se, olive gray (5Y 512), dry, fineilrained sand, 
micaceous, 35% silt 

Becomes dar!< greenish gray (GLEY 1 5GY 411) 

Well/Boring 

Construction 

Borehole backfilled 
r----- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB221.dat 

Template: F:libmllsola & Associates, LLPICENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date: 02/24/06 



Date Start/Finish: 02/03/06-02/03/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng:NM 

Well/Boring 10: 8222 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G . 

Location: Former Genco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

CLAY (CL), hard, dar1< grayish brown (10YR 412), dry, 10%-15% silt 

Becomes very hard 

-------------------------~------~---

SILT (ML), very hard, light olive brown (2.5Y 5/4), dry, 15% clay, 5%-10% 
fine-grained sand 

----------~--------~-~-------------

S1lty SAND (SM), very dense, light olive brown (2.5Y 5/4), dry, fine-grained 
sand With trace medium-grained sand, 20% silt 

-~------------------~~-----------~-

SAND (SP), very dense, olive brown (2.5Y 4/3), dry, medium-grained 
subangular sand 

(Same as above) 

SAND (SP), very dense, grayish brown (2.5Y 5/2), dry, medium-grained 
sand with 10% fine-grained sand, trace coarse-grained subangular sand 

-------------------------~~---------

SAND (SW), very dense. light olive brown (2 5Y 5/3), dry, medium-grained 
sand, 15%-20% coarse-grained subangular sand 

-----------------------------------

Clayey SILT (ML), very hard, olive (5Y 5/4), dry, 30% clay 

-----------------------------------

Silty SAND (SM), very dense. o11ve (2.5Y 5/3), dry, fine-grained sand 

Remarks: bgs =below ground surface; NA =Not Applicable/Available 
NM = Not Measured 
Total Depth= 51.5 feet bgs 
Water not enountered during drilling. 

Well/Boring 

Construction 

Borehole backfilled 
wlh Neat Cement 
with 5% Bentonite 

Project 54203.002 
Data File:CencoB222.dat 

Template: F:\ibmllsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date:02/20/06 



Date Start/Finish: 02/03/06-02/03/06 

Drilling Company: WDC Exploration 
Driller's Name: Eddie Herrera 

Drilling Method: Hollow Stem Auger 
Bit Size: 8-inch 

Auger Size: 8-inch 

Rig Type: CME-75 LAR 

Sampling Method: 2"10 Split Spoon 
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Northing: NM 
Eastlng: NM 

Well/Boring ID: 8223 

Casing Elevation: NA Client: Isola & Associates, LLP 

Borehole Depth: 51.5' bgs 

Surface Elevation: NM 

Geologist: Megan Smoley 

Checked By: Jennifer Wiley, P. G. 

Location: Former Cenco Refinery 

Address: 12345 Lakeland Rd. 

City/State: Santa Fe Springs, CA 

Stratigraphic Description 

Clayey SILT (ML). very hard. olive brown (2 5Y 4/4). dry, 10% fine-grained 
sand 

SILT (ML). very hard, olive brown (2.5Y 4/4), dry, 20% fine-grained sand 

SAND (SW), very dense, olive (5Y 513), dry, fine- to medium-grained sand 
with 10% coarne-grained sand, 5%-10% fine-gravel 

SAND (SP), very dense, olive (5Y 513), dry, fine- to, medium-grained sand, 
5% fines 

SAND with Silt (SP-SM), very dense, olive (5Y 4/4), dry, fine- to coarse
grained sand with 5% coarse~grained subcmgular sand, 10% silt 

SAND (SP), very dense, olive (5Y 5/3), dry, medium-grained sand with 6% 
fin~-l)_r~n!dsand._ siJb~n_giJiar ____________________ _ 

CLAY (CL), very hard, olive (5Y 5/3), moist 

hard, dar!< greenish gray (GLEY 1 5GY 4/1 ), moist, 

Well/Boring 

Construction 

Borehole backfilled 
[;;;'1.":!'---- wth Neat Cement 

with 5% Bentonite 

Remarks: bgs =below ground surface: NA =Not Applicable/Available 
NM = Not Measured 
Total Depth = 51.5 feet bgs 
Water not enountered during drilling. 

Project: 54203.002 
Data File:CencoB223.dat 

Template: F:\ibm\lsola & Associates, LLP\CENC0\11 Draft Reports and Presentations\Boring Logs Page: 1 of 1 
Date: 02/24/06 



AppendixD 

Cross-Section of Regional Hydrogeology 

BBL 
~ an ARCADJS company 
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1. SOURCE: VERSAR INC, GEOLOGIC CROSS SECTION FOR 
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Appendix E 

Historical Analytical Results 

BBL 
~ an ARCADJS company 
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SUMMARY OF HISTORICAL SOIL SAMPLING OATA 
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TABLEE·I 
SUMMARY OF HISTORICAL SOIL S.A.MPUNG DATA 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
Table reproduced fran R6VIsed Master Wo1c Plan byVenar, Inc., dated January, 20tXl. 
AI coocentrations reported In milligrams per klogram (mg/'kg) 
-·Notanatyzedordatanotavalable 
TR ·Trace (compound was pN!Sent, but its corw:entration was too law to be accun~tety quantified) 
N0<0.005 · Not detected above the \aboral~ repc:tting limit shown 
(s)- Simtated extrac:tb'l (ditferen!laUon of hydnxartxJn ranges simulated by progressive disti!latbl) 
{i). ExtnK:table hydrocarbons quanUfied as jet fuel in nmge fran C7 to C30 
(y)- Totaii-NOC.S by EPA ~ethod 8260 
(z)- Total 1-NOCs by EPA Method 8240, no1. Q:ludlng BTEX 
Abbrevieticns: 

B"' Benzene 
T=TokJene 
E = Elh',"lbenzene 
X: Total xo,4ene lsomen 
TPH = Total petroleum hydrocarbons 
TRPH" Total recoverable petroleum hydrocarbons 
TPH-g" Total petroleum hydrocartlons n gasdine 

E1.CENC0 1-iistori:.al Soil.xb 

~TBE = Melh',"l teniary but',"l ether 
MC:~eth',"lenechloride 

PCE "Perchloroeth'flene 
~EK "' Melh'fl ettr,e ketone or 2-butanone 
1,1,1-TCA :c 1,1,1-Tric:tboet.hane 

1-NOCs "' Halogenated volatile orgenic: compounds 
TOX: Total halid&-alrlt.aloiog CJI"Til&nic compounds 

TABLE E·1 
SUMMARY OF HISTORICAL SOIL SAMPLING DATA 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 
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E2.CENCO Analytical Lead Soil.xls 

CEE-2 
ANALYTICAL RESULTS FOR LEAD IN SOIL IN TANK 10006 AND TANK 20092 AREAS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

; ----~r.~~"~~-,I -~=~~~~~~:~~·'" ~ •r~,!~~- ~=-- ~~>J!c~~·~h~----=: ~~~=~" .-_:;.~~~~~~:~i~:-
Tank 20092 Area 

In benn to the west of S2 and 
POC-6-128A • 1/28/1998 0-0-5 northwest of Tank 20092 

In benn to the west of S2 and 
POC-6-1288" 1/28/1998 0- 0-5 northwest of Tank 20092 
Asphalt-4-045 10/1/1998 0-0-5 South of Tank 20092 
Asphalt-5-092 10/1/1998 0-0-5 East of S2 

Tank 10006 Area 

POC-7-128A • 
1/28/1998 0-0-5 Adiacent to east side of Tank 10006 

POC-7-1288" 
1/28/1998 0-0-5 Adjacent to east side of Tank 10006 

Asphalt-1-006 
10/1/1998 7 Adjacent to east side of Tank 1 0006 

Other Sample Locations 

Asphalt-2-046 10/1/1998 0-0-5 Southeast of Tank 1 0046 
Asphalt-3-091 10/1/1998 0-0-5 Southwest of Tank 20091 

NOTES: 

Table reproduced from Revised Master Worlr Plan by Versar, ln., dated January, 2000. 

bgs - below ground surface 

mglkg - milligrams per kilogram 

mg/L - milligrams per Liter 

NA - Not Analyzed 

• Total Threshold Limit Concentration (TTLC) for lead is 1,000 mg/kg 

b Total lead concentrations were measured using EPA Method 6010 

c Soluble Threshold Limit Concentration (STLC) for lead is 5 mg/L 

• Soluble lead concentrations were measured using the California Waste Extraction Test (WET) 

• Sample collected and analyzed by the California Department of Toxic Substances Control (DTSC) 
1 Soluble lead concentration is greater than STLC 

Page 1 of 1 
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140 3.2 

80 0.86 

180 6.1 1 
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72 s.?' 

72 2.52 

54 0.72 

813/2006 
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TABLE E-3 
HISTORICAL GROUNDWATER ANALYTICAL RESULTS 
SUMMARY OF TPH-g, VOCs, AND OXYGENATES DATA 
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N0<0.001 I N0<0.001 
NO<O •01 I N0<0.001 

NO 
NO 

NO<( 

NS 
NS 

_NC ),_5 

I ND<0.001 

NO<C 
NO<I 
NO<C 
NO<< 

I ND<C. 

NS 

N _1'1! 
N! 
N: 
N: 
N: 
N! 
N: 
N: 
N: 

N N: 

NS N 
NS N 
NS 

NO<S 1<5 
N0<1 

NO<O.: ND<O. 
NII<O.OS N0<0.05 
N )<( NO<O. 

l<C ND<O. 
!0<0. 

--"')<(. 
_N l<C. ND<O. 

- . -
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0<1 
NO<I. 
NO<I. 
N0<0.001 
N0<0.001 

NO< 
NO< 

NO<I . 25 

N! 
NS 

_NS 
_NS 

N: 
N: 
N: 
N! 
N: 
N: 
N: 
N: 

_N 
N 
N 

NC 
NC 

N0<0.2 
N0<0.05 
NO<O. 
NO<O. 

NO<O. 

--

--
--
--
--

--
-

0.0016 
0.0016 

NO<' 
2.6 

--. 
-
--
·
--
--
--
--

NS 
NS 

-
--
--
--
--
--

NS 
NS 
--
--
-

-=
~:_ 

-
NO<O 
N0<0.05 

N0<100 

NO 
N0<100 

--

-- -- 0.00431AI .000! 
NO<O.OO ND<C 002 N0<0.0005 NO<( l005 N0<0.0005 NO<O.OO 
NO<O.OOt NO<( l025 N0<0.0025 NO<O.OO 

O,Q' 
o.o· 

NO<O. NO< .002 

NS NS 
0.000 I N0<0.0005 
0.00081 NO<O.OO 

ND<O. 05 NO<O.OOS 
NO< 05 NO<O.OOS 

N0<0.005 

:NO< 

--
-
--
--
--

0. NO<O.OO' _--
1 NO NO<O.OO' --

_NO<•. 
N 

NO<O 1005 
NO<O 1005 
N0<0.005 

NO<O.OO' NO<O.OO' -- NO<O.OOt 
NO<O.OO' NO<O.OO' -- N0<0.001 
N0<0.001 NO<O.OO - NO<O 
N0<0.001 N0<0.001 NO<O ~1 

0.003. NO<O.OOS N0<0.005 

NO< ).05_ _N_O_< _ = 
NO< 1.05 NO<· - NO 
NO<( .025 NO . 25 - NO<( 125 

--

NO<O.OOS NO 005 NO< 
NS NS 

0.008: NO<( 1005 NO<O 005 NO<( •OS 
0.00: NO<I 00' NO<O.OO' NO .001 
0<( .005 N0<0.005 N0<0.005 NO .005 

0.0011 
0.001 

0.001: 
o.oo: 

0.002. 

)<0.005 0<0.005 NO<I .005 
1.005 10<0.005 NO<O.OOS 

·<0.0005 
0.0006< 

NO<O.OOOS 
N0<0.0005 
NO<O.OOOS 
NO<O 005 
NC •05 
NC •25 

0<0.001 
N0<0.001 
N0<0.001 
NO<O.OOt 
N0<0.001 
NO<O.OOS 

N0<0.005 

_NO<O,()Cl1 
N0<0.001 
NO<O 
ND<O 
NO<O.OO 
NO<O.OO 

0<0.005 
025 

-- N: Nl 

N: 
N: 
N 
N 
N 
N 
-
-
-

0.00 
NO< 1.5 

NO<O. 
N0<0.05 
NO<O. 
NO<O. 

NO<O 

-

N 
N 
N 
-
-
-

N0<0.001 
N0<0.5 

NC 
N0<1 

N0<0.2 
N0<0.05 
NO<O. 
NO<O 

NC 
-

-- N Nl Nl NS 
-- N N: Nl NS 
- N N: N: NS 
- N N: N: NS 

- - - - --

-
--
-
-
-
-
-
-
-

-~ 

-
--
-
-
-

-=-

N! 

-
--
-

NO<O.OO 
NO<O.S 

NS 

.05 

NC 
NC 
NO< 
NO<O. 

- - -- -
--

0. 136 0. N0<0.001 N0<0.001 
NC 1.5 Nl l.5 Nl l.5 Nl 1.5 

-
--
-

0.0014 
N0<0.5 

NS 
NS 
NS 

N 
NO<O. 

-
-
-

0.0029 
N0<0.5 

NS 

NO«. 
NO<I. 
NO<I. 
NO<O.OS 
N0<0.05 

-
-
-

NO<O 
N0<0.5 

NS 
NS 
NS 
0<5 

0<• 
0< 
0< 

NO< 
NO< 

-
--
--

0.00085 
NO<O.S 

NS 
NS 

N 

'_,: 
~~P~r 

_'_·'• 

NO<O.OOS 

--
--
--

0.011 
0.0, 

-= --
0.019 
0.028 
0.026 
0.018 
0.01· 

_Mill_ 
0.0075 
o.oo8: 
).0045 
0.008 
0.004 
-

--
-
--
-

NO<O.S 
NS 
NS 

-
-
-
-

NO<O.S 
NS 
NS 
NS 

Nl 
Nl 
Nl 
Nl 
Nl 
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0 

0 

0 

MW-604 

MW-60S 

MW-606 

' .. ; 
7/3011996 

16/' 

~1 
2711 
'1911 

"" 7/31/200 
217/2001 

/1/20 
12/20 19S 

/3011 96 
12117/' 196 

!2/1 98 
811911998 

711999 

!4/20 
/20 

S/8, 

12116/199< 
1/2: 1998 
811911998 
1/28/1!199 

SIJ! 

1/1 
81: 
21: 

7/24 
St: 
1/24200 

/2004 

'/31 

E3.Hist_ GW _Analytical. xis 

NO<O. 
NO<O. 
NC 

NC 
NC I.S 
NC I.S 
NC I.S 
NO<O.S 

_N[ 1.2 

0. 
0.23 

NC 
NO<O 
NO<O 
NO<O 
NO<a 
NO<O.S 

NII<O.: 
1.2 

0.54 
0.05 
0.59 

TABLE E-3 
HISTORICAL GROUNDWATER ANALYTICAL RESULTS 
SUMMARY OF TPH-g, VOCs, AND OXYGENATES DATA 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

i J~I:Uq~ TR.~H! Mfr~~ ' ·'"'T~f~· ~ 
' ... 

·i~O..ti!ll 
~¥l£P-~.~ 

:.'";'"1'"_" _-. -~- 1 '' . B'o'iw ·"r.i , . ~nuir.~fi-Ull• ic';. ,• ' ' 't_;}~ ... :-. ,.;~,-.' ,,·""'""""' ._-,_. <-"' , --. · .·.. _-_ .. t:~F ... , '"'"""'' 
-- 0.002 -- 0.0006 I NO<O <OOS 0.001 I NO<O.OOOS - 0.0026 -- NO<O.OOO: -- 0.0064 I NO<O.OOOJ 

1 N0<0.002 NO<O.OOS NO<O.OOS NO<O.OOS NO<O. NO<O.OOS I NO<\ NO<O.O( NO<O.OOS NO<O.OOS 
NO<O.OOS NO<O.OOS NO<O.OOS NO<O NO<a 0.009 NO<O.OOS 
NO<O.OOS NO<O.OOS NO<I . - O<a _ NO<O.or N I.OOS 

-- -
-- -- INO 
-- -- I NO - NO<O. •OOS NO<O.oo· NO<I . 

_NO<O. 
NO<O. 
NO<O 
NO<O. 

-- -- I NO - NO<O. •OOS NO<O.OO\ NO<I . 
- -- I NO< . - NO<O. •OOS NO<O.Oo· NO<\ . 

I NO< . -- NO<O. •OOS NO<O.OO' NO<I . NO<O 
I NO<O.OO' N0<20 NO<O.OO' NO<O.OO: NO<\ . NC .004 

1.002 N0<20 NC NO NC . •02 

-- I N0<10 
-- - o.a124 

I N0<0.002 
I NO<O.OOS 

--
- - --
-- -- --
-- - -- --
-- - NO<O.OOS 

N0<0.001 
NC .101 

--

_:-
--
-
-
--
--
-
-
-
--

-
-
--
-
-
-
-
-
-
-

NO<O 
NO<O 

-

-
-
-
-

-- 46 
-- NS 
-- NS 
-- - --
-- NO<o.o: --
-- N0<0.002 --
-- NO<O.OOS --
-- -- --
-- NO<O.• --

-
-
-
--
-
-
-
--
-
-

INO<O. 
INO<O. 

31 

N0<0.001 
N0<0.001 

INC 
'NC 
,NO<O 

--
1 NO<O.OO 
I NO<O.OO 

0.001: 
-

I NO<O.OO 

-
NO<O 
NO<O 

.oo: 

0. 
- 0. 62 
- INO< 
- 0. 45 
- 0.0062 
- I NO<O.OO' 

I NO<O.OO' 

-" -
-
-
-
-
-
-

N0<10 
N0<10 
NO<O. 

-

--=-
-~ 

-
-
-
-
91 

NC lOS 
a.025 
a.014 

a, 
I NO<O.O(•OS 

NO NC •04 
NO NC •OS 
NO NC •OS 

lOS NO<O.I NO<O •OS 
N0<0.001 N0<0.001 O.a01: 

<0.1 Nll<O •01 
<0.1 

<0.1 
NO Nl 

I Nl 
NC OOS I Nl <OS Nl lOS 
NO<O. 
NO<O.lOS as 
NO<O.lOS as 

, NO<O. lOS lOS NO<O.OOS NO<O.OOS 
I NO<O OOS N0<0.001 N0<0.001 N0<0.001 
I NO<O <OOS N0<0.001 NC 0<0 
:Nc 1.oo 

0<1. 
INO<a 

l<O.OOO 

1.11 
0.11 

0.01: 
0.• 

.101 ND NO<( 
NO<I. 

0<1. 0«, 
NO<I, 
N( 

Nl 
Nl 
Nl 
Nl Nll<O 
Nl .l01 0<( 

l<O.oa 
N0<0.001 
N( 

NO<I. 01 N( 

NO«. Nl 
NO« . ·2S 2S Nl 
NO«. OS as Nl 
NO« . •OS NO<O OS NO< 
NO<O.• NO<O OS NO< 
NO<O.• 

NO<O. 

NO<O 
NO<O 
NO<O 

NO< 
NO< 
NO< 

2S 
OS 

-- ! = I NO<\ . NO<O.O( 
:· -- I NO<a I NO<\ . N0<0.0( 
-- -- I NO<a I NO<\ . NO<O.Or 
- -- , NO<a I NO<I . NO<O.OO' 
- NO<a I NO<O.OO' NO<O.OO' 
-- ! N0<0.001 I N0<0.001 NO<O.OO' 

N0<0.002 

--
--
-
--
--

-=---
-
-
--
-
-
--
--

-
--
--
--
--
-
-
--

--
-
--
-

--
--
--

- -- - --
-- N0<0.0003 - NO<O.OOO: 
-- NO<O.OO I N0<0.002 N0<0.002 
- NO<O.OOS I NO<O.OOS NO<O.OOS 

'O<O.OOS I NO<O.OOS NO<O.OOS 
I NO<O.OOS NO<O.OOS 

0<0. NO 

0<0. NO 
_ -- 0<0. NO 

-- I NO< I NO<O.• NO<I . 
-- I NO< I NO<O! NO<I . 
-- I NO< I NO<O. NO<I . 
-- -- - -
-- I NO<O 003 - NO<O.OOO 
-- I NO<O.OO' I N0<0.001 N0<0.001 
-- I NO<O.OOS I NO<O.OOS NO<O.OOS 
-- I NO<O.OOS NO<O.OOS NO<O.OOS 

=----
-
-
-
-
-
-
-

I NO<O.OOS NO<O.OOS NO<O OOS 

-
-

_N0<0.001 NO<a 
_NO<O.OOS NO<a 
_NO<O.OOS NO<a 
NO<O.OOS NO<a 
N0<0.001 NO<O. 
N0<0.001 NO<O. 
N0<0.001 NO<O. 
N0<0.001 NO<O.OO 
N0<0.001 N0<0.001 
NO 

_--
-

0.001 
0.0014 
0.0014 

NO<O.OO' 
0.001: 
0.0021 

.002J 

- )<0.001 NO<O.OO' "0< 
- D<O 12S N0<0.02S "0< 
- D<O.OOS NO<O.OOS "0< 
-- .00! · NO<O.OOS 

.00! NO< I.OOS 
1.002 

NC 
NC NO<O,Il01 

- N0<0.001 
-- _HC N0<0.001 
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--
--
--

NO<O 
NO<O 

N0<2 

~-

--
-
--
-
--

--=---
1.6 

NO< 
--
--
--
--
--

:· 
--
--
--
--
--
--

NO<O 
NO<O.OO 

--
-

NO<' 
NO<' 

NO<O.OOS 

-=---
--
--
--

--
NO< 

O.OOS3 
0.0074 
0.0064 
0.0093 
0.011 
0.015 
0.0096 

N 1.00' 
N 1.00· 
N 1.00' 
NO<O.OO 
N0<0.002 

-- --
.00098 NO<a 
0<0.002 NO<I .Xl2 
O<O.OOS NO<I .lOS 
O<O.OOS NO<I .OOS 
O<O.OOS NO« .OOS 
0.004: NO<I .001 
1.0039 N0<0.001 
1.008 

0<0. 
NO<O. 
NO<O NO<O 

-- -
1 NO<o.ooo: 1 NII<O.I oo: 

NO<O 
NO<O <OS <OS 
NO<a <OS <OS 
NO<a.OOS lOS 
NO<O.OO 
N0<0.001 Nll<O.Oa 

NC 

NO 
NO 
NO<I. 
NO 

N0<(<.001 
N0<\1.001 

!0<( 

NO .101 NO«. 
NO .101 NO«. 
NO .l01 NO«. 
NO .101 NO«. 
NO .l01 NO«. 
NO« . 101 N0<0.001 
NO<O.OOS NO<O.OOS 

O_<(J _NO< 
0<0 NC 
0<0 NO<( 
0<0 NO<( 

NO<O.O( NO<( 
NO<O.OO NO<O.Oa 
N0<0.002 N0<0.002 

0.0014 NO< 
0.001! NO<O.OO' 

-
--

--
--
-
-

--
--
-
--
--

--
--
--
--
--
--
--
--
-

" --
--
--
-
-
--
--
-
--
--

0.003. 

--
-
-
--
--

-=-

, . ~~1i-. : '·!:!!D~~ .. 1(~ip.ri~·~: 
oo: 0.0039 o.aa9! 

l<O.OOS NO<O.OOS NO<O.OOS 
NC 1.005 NO<O.OOS 
NC 0.029 

_l/0<1, 
NO<I. 
NO<I, 
NO<I. 
N0<0.002 
NO<O.• 

).0036 
).0067 
0.0085 

0.01 
0.007 

_t'!O<r ~c 

0.016 
0. <07: 
0. 127 
0.0029 

N0<0.001 
0.0032 

NO< NO<O.OO! NO<O. 
NO< NO<O NO<O. 
NO NO<O NO<O. 
NO<( NO<O NO<O.OC 
NO<( NO<O.OO 0.00099 
N0<0.001 NO<O.OO NO<O.OOOS 

1<0 I.OOS N0<0.002S 
1<0 1.001 NO<O.OOS 

1<0 
--

NO<O 
N 

1.005 

- = 
NO<(. 
NO< 

0.001 
NO<O.I 0.0016 
N0<0.001 N0<0.001 NO<O. IOOS 
N0<0.001 N0<0.001 NO<O.OOOS 

NO< 
NO< 
NO<( 
NO<( 
NO<( 
NO<( 
NO<\ 

-

0«. 
O<C 

NO<C. 
NO<C. 
NO<O.I 

ND 

N0<0.001 NO<O.OOOS 
1.001 NO<O.OOOS 

J<O.OOS 

N( lOS 
NO<O. NO lOS 
NO<O. NO<O. lOS 
NO<O. NO<O. as 

- -
a.oaa68 NO<a.0003 

"0<0.001 NO<a.001 
0. 

_HD<O 
NO<O. 

NO 0<1 
NO NO<a 
ND NO<O.OOOS 
N0<0.001 NO<O. 

o.o: 
0.034 
0.06: 
0.014 
0.019 

0.039_ 
0.088 
o. 
0.15 
0.1: 
0.21 
0.08 

NO<OJ 
NO<O.• 
NO<O. 
NO«. 
NO<O. 
NO<O 
NO<O •OS 
N0<0.001 
N0<0.001 

NO< 
0.001 

NO< lOS 
NO< lOS 
NO< 

0. 135 
0.0046 
o.oo: 
0.001' 
0.0018 
0.002 

NO<O.OOS 

NO<O 
NO<a 
NO<a 
NO<O. 

--
0<( .ooo: 
'0< 

10< 

"0< 

NO<O.I 
N0<0.001 
N0<0.001 

'· 
i 

NO<OJ , _NO_<(J ~ 
NO<OJ i NO<O OS 
NO<O.• I NO<O <OS 
NO<O! I NO<a <OS 

0<0.001 I NO<O.OO 
I NO< 101 

NO<O I NO< 
NO<O I NO< 
NO<O I NO< 
NO<O.OOS I NO< lOS 

NO_" 
NO< 
NO< 
NO< 
NO< 
NO< 
NO< 
NO<O.OO' 
NO<O.OO' 

_HO 
NO 

!-\( .:1()5_ 

1.019 
0.04: 
0.041 
0.04: 
0.049 

NO« . I !![)_<a <OS_ 
NO« . I NO< lOS 
NO« I NO< 
NO« I NO< 
NO< I NO< 
NO« I NO< 
NO<• I NO< 
NO<a NO< 
N0<0.001 NO 
NO<O.OOS NO<O.OOS 

NO 
NO 
NO 
NO 

--
NO<O.OO( 
NO<(, 
NO<C. 

NC 
NO<( 
NO<( 
NO<( 
NO<( 

NO<O 
NO<O 
NO<O 

. NO<a <OS 
-
-

0.018 
I Nr 

N0<0.001 0. 

8/312006 



Appendix F 

Summary of Previous Soil Sample 
Results 
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0 

0 

0 
~ 

~ 
~ 

3 ~ 
ft i 

-~ TRPH(< B 

" 

-1'1 
··-110 ID_ ., 

1D 

<0. ,, 

1•1 
<10_ <I 

<I <1 

<10 <1 

!¥~('.} TRPH (tl 
SB-11 5 <2 

<0 <0 

' < 

,,.., ,,_ .. , ''"" 
<0. <0 

I ,., 

' 01¢1(1) TRPH(I) 
""" """- .,_., ,,.., .,..,. s 4100 

10 <2 '" ~ <I <0 <O.OOS <0.005 <l!..Cm 

53-1 

De¢1(111 TRPH(c) 8 T E X 
11.5 40 <0!05 <O.OOS <O.OOS <O.OOS 
lB TR'i!l <0!05 <O.OOS <O.OOS <0~ 

'"--

""'· .. 

.. 

ffi SB-20 

-$-MW-107 

83 302 

0 081 

__!_'-' " 

"" 
I" Ill 

Oep!l(l) TPH( a 
1.5 <10 <O.OOS 
l!.S 2ll <Q.t:05 

Ce¢(11 TRPH(c) B 
a.5 ~ <O.OOS 
~ 42 <tO.OOS 

Olptl(ll TRPH(c) 8 
14 <20 <O.OOS 
2!1 <20 c0Jn5 

Dlph(t) TRPH(t) 8 

"-' " .. 
ll 

,,.., ,,.., 

LEGEND 

SOIL BORING LOCATION 

MONITORING WELL LOCATION 

VAPOR MONITORING POINT/ 
SOIL BORING LOCATION 

SOIL BORING LQ_CATION, 3/19199 

T E X 
<O.OOS <O.OOS <O.OOS 
<O.OOS <O.OOS <0,005 

T E X 
<O.OOS <O.OOS <O.OOS' 
<O.OOS <O.OOS <0,005 

<O.o:l:S <O.OOS <Q.OOS 
<O.IXI5 <0£05 <ll.OOS 

<O.OOS <O.OOS <O.OOS 
<O.lXI:5 <O.OOS <Q.OOS 

..... 5 ' ~r-':tiJBO ~ 0 ffi SS-5 

''"" 11211 <. <. ~ 4-.N oo Pl_ .... ls!«i 302 E OB2 MW-202 - MW-~~A_ __>=-

600 fed 
_ ... _ 

..... 
53-11 10 <2 

-~~~ TRPHI. B 
102 l.5 32001 O.li 

t1.5 1100 D..2S 
I 021 

l_2!-' <DJ>iJ 

~~ 1500 D.D1I 

1115 <'-"" 

Lilt> 

'-' .. 
'" 

I 
E 

'-" 

' ,_, 
TRO-"' 

\2 
TRO.U 1.5 U 
<D.OOS <D.tn5 TRD.0\2 
12 u ·u 
cD.OlS co.ms <0.00:5 
co.ms <O.tn5 <0.00:5 
cD.IXl5 cQ.L(6 _ TRGll23 
cO.OOS <O.tn5 <0!05 

SB--14 

OBI 

M"·m t ::rr MW-102 "' / -~------- --~b~n_.J ~ .. ~ ~ :. ·:. ·~ :'"" .: .. . = =-~ 
~ ..... , .• ,.,.,_,_,._. 6!.5 ~<2!1 <O.OOS <O.Dl5 <Q.OOS <G.LD:S 

ClelpU\(1) 1'PHiJ 8 T E XI llllliE 
002 D.S-1.0 1.1 <0 <O.OOS <0 <OJI'IO II~ 

5..S-&.O 42 0.0.53 <O.OOS 0.1112 01115 4.0 
to.s.n.tl &.4 o.ot& 0.071 .co.oos D.G48 tl.l-
ZI.S-21.0 S.OSO 11.3 111 4&.7 2M 181 
(0.5-olt.o t;m 10 22.0 5..5 nt sts 
&:1..5-61.0 t,lOO I 22 7 41 71 
8:1.5-lt.D um :zs 229 m m m 

~(l)TJIK.t B T E 
UUI cO.S ca..ros <O..OOS G.l2 
uao co.5 <O..OOS <O..OOS cQ.OOS 

X IIIBE 
<Q.D\0 <Q.Q25 
<QJIID D.Q29 

1U105 <0.5 <O.lXI5 <O.lXI5 <O.OOS 
2D.S.ZU 110 0.5 OJ 1J1 

<Uta <Q..Q2S 

1J <D.I TRPH 
:JJ..5-3\JI co.5 <O.oo5 <Q.oo5 <O.OOS 
.0.5-4UI 550 t.a· U 5..5 

<Qlj\ .O.DZ5 

:JJJ <2..5 
fi0..5..atJI JJIXI Sl 120 75 
815-UO tJIX) 1.0 1J 1.7 

l!i2 <12 
31.5 u 

NOTE: 

1. TAKEN FROM 2000 VERSAR REVISED MASTER WORKPLAN, FIGURE 8. 

"''"'" -:-

01¢1(:) TRPH(cj B 
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NOTES: 

!LEG-1 
SUMMARY OF HISTORICAL GROUNDWATER LEVEL MEASUREMENTS 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Table reproduced from Revised Master Work Plan by Versar, Inc., dated January, 2000, with additional data added. 
Groundwater elevation= (top of casing elevation- depth to water)+ (0.8 x hydrocarbon thickness) for Haley & Aldrich, Inc. and BBL, Inc. sampling events 
Groundwater elevation correction for the presence of free product was performed assuming a specific gravity of 0.8 for the petroleum product 
NA- Not applicable 
NM- Not measured 
-- Data not listed in former reports 
ND - Not detected 
• - Damage to casing of monitoring well MW-204 was discovered in October 2005; casing above ground was cut in order to collect groundwater sample; 
top of casing has not yet been resurveyed 
•• - Sheen developed during sampling of monitoring wells MW-504 and W-3A 
•••- Former production welts W-7 and W-8 were never surveyed and are not used in calculating groundwater gradients (screened in a deeper aquifer) 
msl- Mean sea level 
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Standard 
Sampling 

Operating 

I. Scope and Application 

Procedure: 

SOP: Soil Vapor Sampling 
Rev.#: 0 

Rev Date: June 22, 2006 

Soil Vapor 

The objective of this Standard Operating Procedure (SOP) is to describe the procedures to collect soil vapor 
samples for the analysis of volatile organic compounds (VOCs) using United States Environmental Protection 
Agency (USEPA) Method 8260B and/or methane using a handheld monitoring instrument. Vapor samples are 
collected from semi-permanent soil vapor probes in pre-cleaned, airtight glass syringes then analyzed for VOCs 
by an onsite mobile laboratory equipped with a gas chromatograph/mass spectrometer (GC/MS) and/or for 
methane using a Land Tech Gas Analyzer. All soil vapor sampling and analysis will be in accordance to the 
California Regional Water Quality Control Board- Los Angeles Region (LARWQCB) Interim Guidance for 
Active Soil Gas Investigation guidelines (LARWQCB, 1997) and the Department of Toxic Substances Control 
(DTSC) and LARWQCB Active Soil Gas Survey Investigations Advisory (DTSC & LARWQCB, 2003). 

The following sections list the necessary equipment and provide detailed instructions for installing soil vapor 
probes and collecting soil vapor samples for VOC and methane analysis from the subsurface. Please note that 
state-, project-, or client-specific requirements may necessitate deviation from this SOP. Deviations should be 
documented, reviewed, and approved by qualified individuals prior to implementation. 

II. Personnel Qualifications 

Blasland, Bouck & Lee, Inc., an ARCADIS company (BBL), field personnel must have current health and 
safety training, including 40-hour Occupational Safety and Health Administration (OSHA) Hazardous Waste 
Operations and Emergency Response (HAZWOPER) training, site supervisor training, site-specific training, 
first aid, and Cardio-Pulmonary Resuscitation (CPR), as needed. In addition, BBL field personnel must be 
experienced in soil vapor sample collection activities and possess the required skills necessary to successfully 
complete the desired field work. 

Ill. Equipmen~ List 

The equipment required to install a semi-permanent soil vapor probe is listed below: 

• Appropriate personal protective equipment (PPE) , as specified in the site Health and Safety Plan (HASP) 
(BBL, 2006); 

• Equipment decontamination supplies, as specified in the Field Sampling Equipment Decontamination SOP 
and Heavy Equipment Decontamination SOP; 

Soil Vapor Probe Installation: 

• Hand auger; 

• Direct-push rig equipped with interconnecting 4-foot (or other appropriate) lengths of 1.5-inch minimum 
diameter, hollow probe, steel drive rods; 

• Electric concrete coring drill; 

BLASLAND, BOUCK & LEE, INC. 
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SOP: Soil Vapor Sampling 
Rev.#: 0 

Rev Date: June 22, 2006 

• Photoionization detector (PID) to monitor the breathing zone during probe installation and sampling and 
any other monitoring instruments required in the HASP; 

• Yl-inch tubing (Nylaflow™, Teflon®, polyethylene, or similar); 

• Tubing cutter; 

• Tubing slot cutter; 

• Stainless steel screws or gas-tight valve, 

• Teflon® tape; 

• Clean No.3 sand (or similar); 

• Dry, granular bentonite; 

• Water for bentonite hydration 

• Colored tape and permanent marker for identification ofthe vapor probes; and 

• Traffic cones for probes located in a road or high traffic area. 

Soil Vapor Sample Collection: 

• Pre-cleaned, airtight glass syringes; 

• Flow controllers with in-line particulate filters and vacuum gauges. Flow controllers are pre-calibrated to 
specified sample duration (e.g., 30 minutes, 8-hour, 24-hour) or flow rate (e.g., 200 milliliters per minute 
[mL!min]). Confirm with the laboratory that the flow controller comes with in-line particulate filter and 
pressure gauge; 

• Yl-inch tubing (Nylaflow™, Teflon®, polyethylene, or similar); 

• Twist-to-lock fittings; 

• Stainless steel "T" fitting (if collecting duplicate [i.e., split] samples); 

• Portable vacuum pump capable of producing very low flow rates (e.g., 100 to 200 mL!min); 

• Rotameter or an electric flow sensor if vacuum pump does not have a flow gauge; 

• Tracer gas source (e.g., helium); 

• Leak-check compound (e.g. isopropyl alcohol); 

• PID to monitor the breathing zone air during probe installation and sampling; 

• Chain-of-custody form (COC); 

• Sampling summary form; 

• Mobile laboratory equipped with GC/MS; and 

• Land Tech Gas Analyzer. 

Soil Vapor Probe Abandonment: 

• Screw driver; 

BLASLAND, BOUCK & LEE, INC. 
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• Stainless steel screws; 

• Tubing cutter, 

• Hydrated bentonite; 

• Asphalt mix for surface patching; and 

• Concrete mix for surface patching. 

IV. Cautions 

SOP: Soil Vapor Sampling 
Rev.#: 0 

Rev Date: June 22, 2006 

Care must be taken to properly seal the boring around the soil vapor probe at the surface to prevent the 
introduction of atmospheric air into the soil vapor probe during purging and sampling. 

Care should be taken to reduce the amount of disruption (e.g., creation of dust or noise, sample location in bad 
place) during concrete coring prior to vapor probe installation. 

Hand auger location for installation instead of using direct push rig if located within 5 feet of any suspected 
utilities. 

V. Health and Safety Considerations 

Field sampling must be carefully conducted to minimize the potential for bodily injury and the release of 
hazardous substances. For vapor probe installation in concrete, drilling with an electric coring drill should be 
done only by personnel with prior experience using such equipment. 

VI. Procedure 

Soil Vapor Probe Installation: 

I. Perforate the bottom portion of the 114-inch soil vapor sampling tube and attach the tubing to the steel drive 
rod; 

2. Advance the vapor probe to desired depth using the direct push rig. Once the desired depth is reached, the 
drive rods will be withdrawn leaving only the sampling tube and the steel probe point in the ground ; 

3. Pour clean sand around the perforated section of the tubing to a thickness of one foot; 

4. Add and hydrate one foot of dry, granular bentonite on top of the sand pack; 

5. The remaining annulus will be filled with hydrated bentonite grout up to ground surface; 

6. Cut the probe tubing ensuring that enough ( ~ 1 foot) remains above ground level to collect vapor samples 
from. Use a screw to seal the end of the tubing to prevent release of vapor to the atmosphere; 

7. Flag the protruding probe with colored tape (pink for the 5-foot probes and orange for the 10-foot probes). 
Also, mark each probe on the tubing with the corresponding probe number and depth. 

8. If the vapor probes are located in a road or high-traffic area, put a traffic cone over the tubing to avoid 
damage prior to sample collection. 
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Soil Vapor Sample Collection: 

SOP: Soil Vapor Sampling 
Rev.#: 0 

Rev Date: June 22, 2006 

I. Wait a minimum of 30 minutes after probe installation before any purging, leak test, or sampling. Soil 
vapor sampling will not be done directly after a rain event. A minimum waiting time of 72 hours (3 days) 
is necessary. If water is detected in the probe during sampling, the analytical results will be lower than the 
actual VOC concentrations due to solubility and migration of these compounds from the vapor to the 
aqueous phase. Therefore, the samples will not be analyzed if water is present in the probe tubing. 

2. Calculate the "dead space volume" of the tubing which is the sum of the tubing internal volume and the 
annular volume around the probe tip (Equations I through 3). The sample container volume is not taken 
into consideration since a syringe is utilized for sample collection. The time needed to purge this volume 
is then determined from the calculated volume and the purging flow rate (Equation 4). 

V(total) = V(t) + V(a) 

Where: 
V(total) = total volume of sampling setup (i.e. dead space volume) 
V(t) =volume in tubing 
V(a) =volume of annular space around probe tip 

And: 
V(t) = Ilr2h 

Where: 
h =height or length of tubing 
r =inside radius of tubing (0.095 inches for lf4-inch tubing) 

And: 
V(a) = nllr2h 

Where: 
n =sand pack porosity (assume 30%) 
h = thickness of sand pack (I foot) 
r =radius ofthe sand pack (0.75 inches) 

And: 
t = V(total)/v 

Where: 
t =time needed to purge one volume 
v = purge flow rate 

(I) 

(2) 

(3) 

(4) 

3. For the initial soil vapor sampling location in each area, for each depth, calculate 1, 3, and 7 purge 
volumes from each depth (5 and I 0 feet). Purge one volume then sample. Purge an additional 2 volumes 
(for 3 volumes total) then sample. Purge an additional 4 volumes (for 7 volumes total) then sample. Once 
the sample is analyzed and VOCs concentrations are determined, the purge volume associated with the 
highest concentration of VOCs will be selected and used for the remaining probes (at that depth) for the 
area. 
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4. The samples must be analyzed immediately, within 5 minutes of sampling. Duplicate samples must be 
collected a minimum of once per day per laboratory and at least at a 10% frequency. Collect duplicate 
sample immediately after the collection of the primary sample. 

Soil Vapor Probe Abandonment: 

After the conclusion of soil vapor sampling, the probes will be abandoned. The sample tubing will be cut below 
the ground surface and capped with a screw. The remaining void will be filled with fluid bentonite slurry until 
slightly below grade. The remaining depression will be filled with concrete or asphalt patch material finished 
flush to grade. 

VII. Waste Management 

Decontamination water will transported to the onsite treatment facility to be disposed off at the end of every 
work day. Used PPE is non-hazardous and will be double-bagged and placed in a municipal refuse dumpster. 

VIII. Data Recording and Management 

Measurements will be recorded in the field notebook at the time of measurement with notations of project name, 
sample date, sample start and finish time, and sample location. Field sampling logs and COC records will be 
transmitted to the Project Manager. 

IX. Quality Assurance 

Soil vapor sample analysis will be performed using USEPA 8260B methodology. This method uses a GC/MS 
with a capillary column to provide optimum detection limits. The GC/MS system requires a 1-liter gas sample 
to provide a 0.5 parts per billion by volume (ppbv) detection limit. Also, duplicate samples will be taken at a 
I 0% frequency to test the accuracy of sampling and analyses procedures. When a hand-held instrument is used 
to analyze methane samples, at least 10% of all positive methane samples will be confirmed by another hand
held instrument (different unit or brand) or by a GC method. Finally prior to the sampling of every set of 
probes, a leak test will be performed by placing a rag soaked with isopropyl alcohol on the surface bentonite seal 
around the sampling tubing. 

X. References 

Blasland, Bouck & Lee, Inc. (BBL). 2006. Health and Safety Plan. Prepared for Isola and Associates, LLP, 
Former CENCO Refinery, Santa Fe Springs, California (January 2006). 

California Regional Water Quality Control Board- Los Angeles Region (LARWQCB). 1997. Interim Guidance 
for Active Soil Gas Investigation. Los Angeles, California (February 1997). 

Department of Toxic Substances Control (DTSC) and California Regional Water Quality Control Board- Los 
Angeles Region (LARWQCB). 2003. Advisory- Active Soil Gas Investigations. California (January 2003). 

Blasland, Bouck & Lee, Inc. (BBL). 2006. Standard Operating Procedure: Field Sampling Equipment 
Decontamination. Prepared for Isola and Associates, LLP, Former CENCO Refinery, Santa Fe Springs, 
California (June 2006). 
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Blasland, Bouck & Lee, Inc. (BBL). 2006. Standard Operating Procedure: Equipment Cleaning- Heavy 
Equipment. Prepared for Isola and Associates, LLP, Former CENCO Refinery, Santa Fe Springs, California 
(June 2006). 
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Standard Operating Procedure: 
Installation, Soil Sampling, 
Abandonment 

I. Scope and Application 

SOP: Soil Sampling 
Rev.#: 0 

Rev Date: June 22, 2006 

Soil Boring 
and Borehole 

The objective of this Standard Operating Procedure (SOP) is to describe the procedures for the installation of 
soil borings, collection of soil samples, and abandonment of boreholes. Soil samples may be collected using a 
drill rig (hollow-stem auger, direct-push, or sonic rotary), or hand-driven equipment. Hand-driven equipment 
will be used when physical site features or utilities limit drilling equipment access. 

Field personnel will be responsible for documenting drilling events in the field logbook. The drilling contractor 
will be responsible for providing all drilling supplies, obtaining accurate and representative samples, informing 
the field sampling personnel of any changes in drilling conditions, and field observations and/or problems. The 
drilling contractor is also responsible for transporting waste onsite to bins, drums, or treatment systems. 

This SOP may be varied or changed, as required, dependent on site conditions, equipment limitations, or 
limitations imposed by the procedure. The final procedure employed will be documented in the report. If 
changes to the sampling procedures are required due to unanticipated field conditions, the changes will be 
discussed with the Project Manager (PM) and regulatory agency as soon as practicable and documented in the 
report. 

11. Personnel Qualifications 

Blasland, Bouck & Lee, an ARCADIS company (BBL), field personnel must have current health and safety 
training, including 40-hour Occupational Safety and Health Administration (OSHA) Hazardous Waste 
Operations and Emergency Response (HAZWOPER) training, site supervisor training, site-specific training, 
first aid training, and Cardio-Pulmonary Resuscitation (CPR) training, as needed. In addition, BBL field 
personnel must be experienced in soil sample collection and handling activities and possess the required skills 
necessary to successfully complete the desired field work. 

Soil cores will be lithologically described by field sampling personnel under the supervision of a California
licensed professional geologist or a California-licensed civil engineer. 

Ill. Equipment List 

The following equipment will be used during subsurface soil sampling, as needed: 

• Appropriate personal protective equipment (PPE) , as specified in the site Health and Safety Plan (HASP) 
(BBL, 2006); 

• Equipment decontamination supplies, as specified in the Field Sampling Equipment Decontamination SOP 
and Heavy Equipment Decontamination SOP; 

• 
• 

6/22/06 

Stainless steel hand auger; 

Post hole digger; 
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Stainless steel slide hammer sampler; 

SOP: Soil Sampling 
Rev.#: o 

Rev Date: June 22, 2006 

Drilling rig (hollow stem auger, direct push, or sonic rotary) and support equipment (e.g., augers, drill 
pipe, drill rods, chase truck, decontamination trailer, tools, electric concrete coring drill, etc.); 

Split spoon sampler, macrocore sampler, or core barrel sampler; 

Teflon® sheets; 

Stainless steel sample sleeves or acetate liners; 

Plastic sleeve end caps; 

Resealable plastic bags; 

Appropriate sample containers (with appropriate preservative), labels, and forms; 

Appropriate sample cooler(s) with ice or blue ice; 

TerraCore™ 5 gram soil samplers (or equivalent); 

Stainless steel spatula; 

Plastic sheeting; 

Distilled or deionized water; 

Chain-of-custody forms (COCs); 

Boring log forms; 

Photoionization detector (PID) to monitor the breathing zone air during soil sampling and to measure 
sample headspace volatile organic compound (VOC) concentration and any other monitoring instruments 
required in the HASP; and 

• Munsell soil color chart for soil logging. 

IV. Cautions 

• Make sure the soil boring location is cleared for underground utilities and review utility clearance forms 
prior to drilling. Hand auger and post hole dig to a minimum of 5 feet below ground surface (bgs) prior to 
introducing the drilling equipment into the boring. The drilling location must be shifted no less than 10 
feet from the underground utilities, ifpresent; 

• Cross-contamination of subsurface materials may occur during drilling. Follow appropriate 
decontamination procedures of the drilling augers/rods/pipe and sampler between different boring depths 
and locations; 

• Follow proper lifting procedures when moving heavy equipment; and 

• Care should be taken to reduce the amount of disruption to site operations (e.g., dust, noise, drilling 
locations near active operations) during investigation activities. 

V. Health and Safety Considerations 

Field sampling must be carefully conducted to minimize the potential for bodily injury and the release of 
hazardous substances. 
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Prior to the implementation of soil investigation activities, all proposed soil boring locations will be cleared for 
the presence of underground utilities. Soil boring locations will be marked on the ground surface with white 
paint or staked to facilitate utility clearance. Utility clearance will be requested with a one-call utility location 
markout by local telephone, gas, cable, and electric utility providers. The local one-call company, Underground 
Service Alert (USA), must be called (800-227-2600) at least 72 hours prior to the anticipated sampling/drilling 
activities. The markout will provide a baseline understanding of potential utilities located in those areas where 
sampling is to be conducted. Once the underground utilities have been located, BBL will meet with facility 
representatives to assess the suitability of the sample locations. If facility representatives cannot provide 
accurate or complete documentation to locate onsite utilities, a private utility locator will be contracted to 
positively identify onsite utilities. Sample locations will be adjusted and their positions will be resurveyed or re
measured, as necessary. Soil borings will not be advanced if all utilities have not been cleared in accordance 
with the HASP. 

All workers present during drilling activities must be able to locate the kill switch on the drill rig. 

Hearing protection must be used to minimize potential hearing loss when working close to heavy equipment. 

Breathing zone air must be monitored during soil drilling and sampling activities in order to minimize exposure 
to vapors. The field staff must be knowledgeable of the contaminant action levels that will be used to determine 
the procedures and protective equipment necessary based on conditions as measured at the site, as specified in 
the site HASP. 

All new equipment, including drill rigs, should be inspected prior to commencement of field activities. 

VI. Procedure 

Soil Boring Installation: 

After coring through concrete or asphalt, if present, soil boring installation will be initiated by hand augering to 
a minimum of 5 feet bgs and post hole digging to the width of the auger flights/drilling pipe. Soil borings will 
then be advanced to the desired depth using hollow-stem augers with the collection of split-spoon soil samples, 
macrocore samples, or core barrel samples. The sampler will be composed of stainless steel and must be 
decontaminated between sample collection from different depths and locations. All soil borings will be cored 
and logged at 5-foot minimum intervals. 

Subsurface Soil Sampling: 

I. The sampler will be opened to retrieve the soil sample sleeves. If the sample will be analyzed for VOCs, 
soil will be collected (in triplicates) in 5-gram TerraCore™ (or similar) samplers and transferred to 
laboratory-provided, pre-weighed, pre-preserved Volatile Organic Analysis (VOA) vials in accordance 
with United States Environmental Protection Agency (USEPA) Methods 5035A and 82608. Method 
5035A is designed to minimize the loss of volatile compounds that may occur during the collection, 
storage, and analysis of soil samples. This is accomplished by employing unique sam piing techniques and 
equipment, chemical preservatives, and special analytical instrumentation. The method can be applied to 
samples containing both low-level and high-level VOCs. Soil cores collected for VOC analyses cannot be 
exposed for an extended amount of time after the soil core is extracted from the ground. Two of the 
sleeves will also be capped, labeled, and stored on ice in a cooler for later laboratory analysis. Part of the 
third sleeve soil will be stored in a resealable plastic bag for approximately 15 minutes before headspace 
VOC concentration is measured with a PID. 
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The soil will be lithologically described using the Unified Soil Classification System (USCS). The 
following parameters will be recorded in the soil logging form as necessary: 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

• 
• 
• 

• 
• 
• 

Sample identification; 

Sample interval depths; 

Sample time; 

Sample color using Munsell color chart; 

Sample odor, if any; 

Headspace PID reading; 

Blow counts; 

Sample recovery; 

Soil type; 

Grain size and shape; 

Description of visible stratigraphic and lithologic structural features of each soil sample using USCS 
classification; 

Relative percentage of gravel, sand, silt, and clay in each sample; 

Moisture content; 

Sample density/consistency; 

Borehole diameter and total depth; 

Refusal depth, if applicable; and 

Depth to groundwater if encountered . 

3. Sample containers will be labeled, packed on ice, and cooled to approximately 4°C. Collected samples 
will then be delivered along with appropriate COC documentation to a California-certified laboratory for 
analysis. 

Upon the conclusion of soil boring installation and soil sampling to the desired depth, the boreholes will be 
backfilled using a bentonite-cement grout or high-solids bentonite grout through a tremmie pipe, from the total 
depth of the borehole to the surface. The surface portion of the borehole will then be leveled with concrete, 
asphalt, or dirt depending on the existing soil surface cover. 

VII. Waste Management 

Impacted soil generated from drilling and sampling activities will be transported in a hopper to onsite roll-off 
bins for storage or transferred to a 55-gallon drum. Every container must be properly labeled and covered to 
prevent rainwater from entering and to minimize the release of the contaminants to the surroundings. Waste 
materials, such as broken sample bottles or equipment containers and wrappings, will not be placed in bins or 
drums with soil or water. 

Decontamination water will transported to the onsite treatment facility to be disposed off at the end of every 
work day. Soil residuals generated during equipment decontamination will be placed in DOT-approved drums 
and labeled. Containerized waste will be disposed of consistent with appropriate procedures as outlined in the 
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Handling and Storage of Investigation-Derived Waste SOP. Used PPE is non-hazardous and will be double
bagged and placed in a municipal refuse dumpster. 

VIII. Data Recording and Management 

Field sampling personnel will document field sampling events in the project field logbook in conjunction to field 
forms (such as soil boring logs and air monitoring forms) to record all relevant information in a clear and 
concise format. Field sampling logs and COC records will be transmitted to the Project Manager. The record of 
field sampling events will include: 

• Project number, client, and site location; 

• Date; 

• Field sampling personnel; 

• Subcontractors; 

• Name and affiliation of all site visitors; 

• Field sampling equipment with serial numbers; 

• Weather; 

• Equipment calibration details; 

• Sample locations; 

• Sample depths; 

• Blow counts and percent recovery; 

• PID readings; 

• Depth to water; 

• Lithologic soil core description; 

• Samples collected and analytical parameters; 

• Sample times; 

• Air monitoring readings; and 

• Other miscellaneous observations . 

IX. Quality Assurance 

Soil sampling equipment will be decontaminated prior to use on the site, between each boring location, and 
upon completion of the sampling program prior to leaving the site. All drilling equipment and associated tools, 
including augers, drill rods, drill pipe, sampling equipment, and other equipment or tools that may have come in 
contact with soil will be decontaminated. The drilling equipment will be decontaminated in an area designated 
as the decontamination zone. Detailed equipment decontamination procedures are provided in Heavy 
Equipment Decontamination SOP and Field Sampling Equipment Decontamination SOP. 
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Standard Operating Procedure: 
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I. Scope and Application 

SOP: Equipment Cleaning
Heavy Equipment 
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Equipment 

The objective of this Standard Operating Procedure (SOP) is to describe the procedures to decontaminate heavy 
equipment. These could contain potential sources of interference to environmental samples. The sampling 
equipment may have come in contact with the materials adjacent to the matrix being sampled or media may be 
attached to the actual sampling equipment. Heavy equipment may also retain contaminants from other sources 
such as roadways and storage areas, or material from previous job sites that were not adequately removed. For 
these reasons, it is important that the sampling equipment be cleaned prior to use. Heavy equipment may 
include the following: 

• Field vehicles; 

• Wells casings; 

• Drilling pipe; 

• Direct-push drilling rods; 

• Drilling pipe; 

• Auger flights; 

• Dri II bits; 

• Core barrel samplers; 

• Storage blocks; 

• Bailers; and 

• Submersible pumps . 

Two methods may be used for cleaning heavy equipment: pressure washing and manual scrubbing. Pressure 
washing can remove visible debris. Since this decontamination method provides a high pressure medium, it is 
very effective for solids removal. It is also easy to handle and generates low volumes of wash solutions. 

A second method involves manual scrubbing of equipment using brushes and detergents. This procedure can be 
as effective as pressure washing and is preferred in situations where the latter fails to remove visible materials. 
Disadvantages to manual scrubbing are that it is labor-intensive and generates large volumes of wash and rinse 
solutions. 

Heavy equipment will be thoroughly pressure-washed or manually scrubbed upon arrival on site and when 
moved between sampling locations. Drill rig items (such as auger flights, drill pipe or rods, and drill bits) will 
be cleaned before changing sample locations. 
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II. Personnel Qualifications 
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Blasland, Bouck & Lee, Inc., an ARCADIS company (BBL), field personnel must have current health and 
safety training, including 40-hour Occupational Safety and Health Administration (OSHA) Hazardous Waste 
Operations and Emergency Response (HAZWOPER) training, site supervisor training, site-specific training, 
first aid, and Cardio-Pulmonary Resuscitation (CPR), as needed. In addition, BBL field personnel must be 
versed in the relevant SOPs and possess the required skills and experience necessary to successfully complete 
the desired field work. All personnel of BBL's subcontractors are also required to have current HAZWOPER 
training and first aid and CPR, as needed. 

Ill. Equipment List 

The following equipment supplies will be required for use in cleaning procedures: 

• Appropriate personal protective equipment (PPE) as specified in the Health and Safety Plan (HASP) (BBL, 
2006); 

• Potable water source; 

• High-pressure water jet/steam-cleaner and power source; 

• Lint-free absorbent towels; 

• Six-mil polyethylene sheeting; 

• Assorted scrub brushes; 

• Water disposal containers; 

• Non-phosphate detergent (Liqui-Nox, Alconox, or equivalent); and 

• Distilled or deionized water. 

IV. Cautions 

Before a piece of equipment can be cleaned, it must be disconnected and disabled in accordance with standard 
Energy Control and Power Lock-Out Procedures. All energy sources, including stored energy, must be removed 
prior to cleaning. 

Protective clothing is required during cleaning. The drilling subcontractor must have a written health and safety 
plan appropriate for the expected operations, including measurements for determining the need for more 
stringent levels of protection. The minimum allowable PPE shall be Level D. 

Additional protective equipment is required for some tasks. These contingencies are included in the project 
HASP. 

V. Health and Safety Considerations 

• Appropriate PPE must be worn by all field personnel within the designated work area, as stated in the 
project HASP; 

• Do not attempt to clean equipment that is in service or still connected to power; 
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• Always utilize the appropriate lifting and moving techniques and equipment when transferring heavy 
equipment to the washing station; 

• Perform high-pressure washing with caution, also be cautious of hot water equipment when using steam
cleaning; and 

• Use caution when walking near equipment decontamination areas (EDAs) due to potential wet surfaces and 
slip/trip/fall hazards. 

VI. Procedure 

Setup 

I. Don protective clothing. 

2. Provide proper signs and barricades for the cleaning area to control access. 

3. Place the item to be cleaned inside one of the EDA washing areas. 

Cleaning Procedures 

Pressure Washing 

Place the entire piece of equipment into the EDA and spray with pressure washer, rotating equipment as needed 
until cleaned. 

Manual Washing 

I. Pre-clean the entire piece of equipment by brushing off all large soil accumulations using a scrub brush. 

2. Wash equipment in a non-phosphate detergent bath using a scrub brush. For larger items, it may be 
appropriate to clean the equipment in sections. 

3. Clean the equipment with potable water and a scrub brush. 

4. Conduct final rinsing with distilled/deionized water. 

5. The equipment should be clean and dry before it is ready to be re-used on site. 

Before leaving the area where a piece of equipment has been cleaned, conduct a final check to make sure all 
discarded materials, including paper towels, plastic sheeting, and disposable gloves, have been picked up and 
placed in a properly labeled drum. At the end of the day, all personal protective equipment must be cleaned and 
stored on site. No contaminated clothing or equipment will be permitted to leave the site. 

VII. Waste Management 

Decontamination water will transported from the EDA to the onsite treatment facility to be disposed off at the 
end of every work day. Soil residuals generated during equipment decontamination will be placed in DOT
approved drums and labeled. Containerized waste will be disposed of consistent with appropriate procedures as 
outlined in the Handling and Storage of Investigation-Derived Waste SOP. Used PPE is non-hazardous and will 
be double-bagged and placed in a municipal refuse dumpster. 

VIII. Data Recording and Management 
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Field equipment decontamination activities will be recorded in the field logbook. 

IX. Quality Assurance 
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After field decontamination, equipment should be handled only by personnel wearing clean gloves to prevent 
recontamination. In addition, the equipment should be moved away (preferably upwind) from the cleaning area 
to prevent recontamination. If the equipment is not to be immediately reused, it should be covered with plastic 
sheeting to prevent recontamination. The area where the equipment is kept prior to reuse must be free of 
contaminants. 

All drums shall be properly marked, labeled, stored, and disposed in accordance with the procedures identified 
in the HASP. 

X. References 

Blasland, Bouck & Lee, Inc. (BBL). 2006. Health and Safety Plan. Prepared for Isola and Associates, LLP, 
Former CENCO Refinery, Santa Fe Springs, California (January 2006). 
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SOP: Field Sampling Equipment 
Decontamination 

Rev.#: 1 
Rev Date: June 9, 2006 

Field Sampling 

The objective of this Standard Operating Procedure (SOP) is to describe the procedures to decontaminate non
dedicated, non-disposable sampling equipment and instruments intended for reuse. Equipment decontamination 
will occur prior to use on the site, between each sample location, and upon completion of the sampling program 
prior to leaving the site. Field sampling equipment will be decontaminated at a designated onsite or offsite 
equipment decontamination area, as designated by supervising field personnel. Sampling equipment may 
include the following: 

• Soil sampling equipment such as hand augers, slide hammer samplers, direct push samplers, and split spoon 
samplers; 

• Well construction materials; 

• Soil sample sleeves; 

• Water quality instruments; 

• Water/product level meters; and 

• Additional task-specific sampling equipment. 

Equipment decontamination procedures for sampling equipment will be monitored with the collection of 
equipment rinsate blanks collected at a frequency of 5% or one per crew per day. 

Equipment decontamination is a process of neutralization, washing, and rinsing exposed outer surfaces of 
equipment to minimize the potential for contaminant migration or cross-contamination. Decontamination 
methods include physical removal of contaminants, chemical detoxification, disinfection, and sterilization. 
Personnel decontamination procedures are described in the site Health and Safety Plan (HASP) (Blasland, 
Bouck & Lee, Inc., 2006). Refer to the SOP for Heavy Equipment Decontamination for the proper procedure 
for decontaminating large equipment. 

II. Personnel Qualifications 

Blasland, Bouck & Lee, Inc., an ARCADIS company (BBL), field personnel must have current health and 
safety training, including 40-hour Occupational Safety and Health Administration (OSHA) Hazardous Waste 
Operations and Emergency Response (HAZWOPER) training, site supervisor training, site-specific training, 
first aid, and Cardio-Pulmonary Resuscitation (CPR), as needed. In addition, BBL field personnel must be 
versed in the relevant SOPs and possess the required skills and experience necessary to successfully complete 
the desired field work. All personnel of BBL's subcontractors are also required to have current 40-hour 
HAZWOPER training and first aid and CPR, as needed. 

Ill. Equipment List 

\.,. • Appropriate personal protective equipment (PPE) as specified in the HASP; 
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• Distilled or deionized water; 

• Potable water; 

• Non-phosphate detergent (Liqui-Nox, Alconox, or equivalent); 

• Plastic 5-gallon buckets; 

• Scrub brushes; 

• Garbage bags; 

• Spray bottles; 

• Sealable plastic bags; 

• Polyethylene sheeting; and 

• Lint-free absorbent towels. 

IV. Cautions 

SOP: Field Sampling Equipment 
Decontamination 

Rev.#: 1 
Rev Date: June 9, 2006 

Ensure the designated equipment decontamination area is in a secure location. The decontamination area should 
be established in the Contamination Reduction Zone (CRZ) as specified in the HASP. 

V. Health and Safety Considerations 

• Appropriate PPE must be worn by all field personnel within the designated work area, as stated in the 
project HASP; 

• Do not attempt to clean equipment that is in service; 

• Always utilize the appropriate lifting and moving techniques when transferring equipment to the washing 
station; 

• Use caution when walking near equipment decontamination areas (EDAs) due to potential wet surfaces and 
slip/trip/fall hazards; and 

• Field sampling equipment, PPE, and field samples must be carefully handled to minimize the potential 
spread of hazardous substances. 

VI. Procedure 

Setup 

I. Don protective clothing. 

2. Provide proper signs and barricades for the cleaning area to control access. 

3. Place the item to be cleaned inside one of the EDA washing areas. 

Cleaning Procedures 

I. Pre-clean the entire piece of equipment by brushing off all large soil accumulations using a scrub brush. 

2. Wash equipment in a non-phosphate detergent bath using a scrub brush. For larger items, it may be 
appropriate to clean the equipment in sections. 
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\.., 3. Clean the equipment with potable water and a scrub brush. 

4. Conduct final rinsing with distilled/deionized water. 
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5. The equipment should be clean and dry before it is ready to be re-used on site. 

6. In the case the equipment will not be used right away, wrap in aluminum foil with shiny side out for storage. 

Before leaving the area where a piece of equipment has been cleaned, conduct a final check to make sure all 
discarded materials, including paper towels, plastic sheeting, and disposable gloves, have been picked up and 
placed in a properly labeled drum. At the end of the day, all personal protective equipment must be cleaned and 
stored on site. No contaminated clothing or equipment will be permitted to leave the site. 

VII. Waste Management 

Decontamination water will transported from the EDA to the onsite treatment facility to be disposed off at the 
end of every work day. Soil residuals generated during equipment decontamination will be placed in DOT
approved drums and labeled. Containerized waste will be disposed of consistent with appropriate procedures as 
outlined in the Handling and Storage oflnvestigation-Derived Waste SOP. Used PPE is non-hazardous and will 
be double-bagged and placed in a municipal refuse dumpster. 

VIII. Data Recording and Management 

Field equipment decontamination activities will be recorded in the field logbook. 

IX. Quality Assurance 

After field decontamination, equipment should be handled only by personnel wearing clean gloves to prevent 
recontamination. In addition, the equipment should be moved away (preferably upwind) from the cleaning area 
to prevent recontamination. If the equipment is not to be immediately reused, it should be covered with plastic 
sheeting to prevent recontamination. The area where the equipment is kept prior to reuse must be free of 
contaminants. 

All drums shall be properly marked, labeled, stored, and disposed in accordance with the procedures identified 
in the HASP. 

X. References 

Blasland, Bouck & Lee, Inc. (BBL). 2006. Health and Safety Plan. Prepared for Isola and Associates, LLP, 
Former CENCO Refinery, Santa Fe Springs, California (January 2006). 
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Standard Operating Procedure: Handling 
Storage of Investigation-Derived Waste 

I. Scope and Application 

and 

The objective of this Standard Operating Procedure (SOP) is to describe the procedures to manage investigation 
derived wastes (IDW) generated during drilling, well sampling, and decontamination procedures. lOW may 
include soil, groundwater, drilling fluids, decontamination liquids, personal protective equipment (PPE), and 
disposable sampling materials that may have come in contact with potentially impacted materials. All lOW will 
be collected at the point of generation and taken to a storage area onsite or to a disposal facility. Soil will be 
containerized in roll-off bins and DOT -approved drums and analyzed for constituents of concern to evaluate 
proper disposal methods. Contaminated groundwater, drilling fluids and decontamination liquids will be 
disposed off daily at an onsite wastewater treatment system and, thus, will not need to be stored. PPE and 
disposable sampling equipment is considered non-hazarded and wiii be double-bagged and placed in a 
municipal refuse dumpster. This SOP describes the necessary equipment, field procedures, materials, and 
documentation procedures necessary to do so, as well as the handling of these materials up to the time they are 
properly disposed. The procedures for handling IDW are based on the United States Environmental Protection 
Agency's Guide to Management of Investigation Derived Wastes (USEPA, 1992). 

IDW will be managed to ensure the protection of human health and the environment and will comply with all 
applicable or relevant and appropriate requirements (ARAR). The following Laws and Regulations on 
Hazardous Waste Management are potential ARAR for this site. 

State Laws 

• Hazardous Waste Control Law (HWCL) Health and Safety Code §251 00-25249; 

• Hazardous Substance Account Act (HSAA) Health and Safety Code §25340-25392; and 

• Hazardous Waste Treatment Permitting Reform Act (AB 1772) Health and Safety Code §25201. 

State Regulations 

• Identification and Listing of Hazardous Waste 22 California Code of Regulations (CCR) §§66261-
66261.126; 

• Requirements for Generators, Generally 22 CCR §§66262.1 0-66262.70; 

• Requirements for Generators, Contingency Plan 22 CCR §§66264.50-66265.56; 

• Requirements for Generators, Personnel Training 22 CCR §66265.16; 

• Requirements for Transporters 22 CCR §66263; and 

• Land Disposal Prohibitions 22 CCR §66268. 

Federal Laws 

• Resource Conservation and Recovery Act (RCRA) 42 United States Code (USC) §6901-6987; 
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• Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 42 USC §960 l-
9675;and 

• Superfund Amendments and Reauthorization Act (SARA). 

Pending characterization, IDW will be stored appropriately onsite. Under RCRA, "storage" is defined as "the 
holding of hazardous waste for a temporary period, at the end of which the hazardous waste is treated, disposed 
of, or stored elsewhere" ( 40 Code of Federal Regulations [CFR] 2690.1 0). The onsite waste staging area will be 
in a secure and controlled area. Waste characterization involves sending samples for each media to a California
certified laboratory for analysis. Based on the results of previous waste characterization sampling completed at 
the Site, IDW is assumed to be a RCRA non-hazardous and California non-hazardous industrial waste. IDW 
will be classified as RCRA hazardous or California hazardous, if analytical results indicate hazardous 
characteristics. 

If IDW exhibits RCRA hazardous characteristics, RCRA requirements will be followed for packaging, labeling, 
transporting, storing, and recordkeeping, as described in 22 CCR §66262.34. Wastes judged to potentially meet 
the criteria for hazardous wastes shall be stored in DOT-approved containers. Waste material classified as 
RCRA non-hazardous may be handled and disposed of as an industrial waste. 

If IDW exhibits California hazardous characteristics, Title 22 of the California Code of Regulations will be 
followed for packaging, labeling, transporting, storing, and recordkeeping, as described in 22 CCR §66262. 
Waste material classified as California non-hazardous waste may be disposed of as an industrial waste. 
Blasland, Bouck & Lee, Inc., an ARCADIS company (BBL), is responsible for waste handling and 
characterization. BBL will also contract a licensed waste hauler to dispose of hazardous waste. 

II. Personnel Qualifications 

BBL field personnel must have current health and safety training, including 40-hour Occupational Safety and 
Health Administration (OSHA) Hazardous Waste Operations and Emergency Response (HAZWOPER) 
training, site supervisor training, site-specific training, first aid, and Cardio-Pulmonary Resuscitation (CPR), as 
needed. In addition, BBL field personnel must be versed in the relevant SOPs and possess the required skills 
and experience necessary to successfully complete the desired field work. 

Ill. Equipment List 

• Appropriate personal protection equipment (PPE) as specified in the Health and Safety Plan (HASP) (BBL, 
2006); 

• 55-gallon steel drums, DOT I A2 or equivalent; 

• Socket wrench set; 

• Hammer; 

• Leather gloves; 

• Drum dolly; 

• Appropriate drum and bin labels (outdoor waterproof self-adhesive); 

• DOT -approved roll-off bins; 

• Indelible ink and/or permanent marking pens; and 
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• Appropriate sample containers, labels, and forms. 

IV. Cautions 
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I. Filled drums can be very heavy; always use appropriate moving techniques and equipment. 

2. Similar media must be stored in the same drums to aid in sample analysis and disposal. 

3. Drum lids must be secured to prevent rainwater from entering the drums. 

4. Drums containing solid material may not contain any free liquids. 

5. All drums must be in good condition to prevent potential leakage and facilitate subsequent disposal. Inspect 
the drums for dents and rust, and verify the drum has a secure lid prior to use. 

V. Health and Safety Considerations 

I. Appropriate PPE must be worn by all field personnel within the designated work area, as stated in the 
project HASP. 

2. Air must be periodically monitored during drilling and sampling activities, as required in the HASP. 

3. If excavating in potentially hazardous areas is possible, contingency plans should be developed to address 
the potential for encountering gross contamination or non-aqueous phase liquids (NAPL). 

VI. Procedure 

Impacted soil generated from drilling and sampling activities will be transported in a hopper to onsite roll-off 
bins for storage or transferred to a 55-gallon drum. Every container must be properly labeled and covered to 
prevent rainwater from entering and to minimize the release of the contaminants to the surroundings. Waste 
materials, such as broken sample bottles or equipment containers and wrappings, will not be placed in bins or 
drums with soil or water. 

Waste Management 

Waste management efforts will focus on the minimization of lOW during the project activities. For example, 
aqueous-based cleaners instead of solvent-based ones must be used for the decontamination of equipment; 
traffic between exclusion and support zones must be minimized; and drilling methods and sampling techniques 
that generate relatively less waste must be adopted. 

Waste Container Labeling 

Outdoor, waterproof, self-adhesive labels must be used to identify drums and bins containing soil cuttings. IDW 
containers will be labeled as follows: 

• Appropriate California waste characterization label (Testing In Progress, Hazardous, or Non-Hazardous); 

• Waste generator's name (BBL); 

• Project name (CENCO Former Refinery); 

• Project address (12345 Lakeland Road, Santa Fe Springs, CA)~ 

• Name and telephone number of BBL Field Manager; 
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• Accumulation start date; and 

• Container number. 

Drilling Soil Cuttings and Muds 

SOP: Handling and Storage of 
Investigation-Derived Waste 

Rev.#: 1 
Rev Date: June 9, 2006 

Soil cuttings are solid to semi-solid soils generated during trenching activities, subsurface soil sampling, or 
installation of monitoring wells. Since direct push, hollow stem auger, and sonic rotary drilling are the 
techniques of choice in this project, no drilling fluids or "muds" will be used to remove soil cuttings. 

Soil cuttings will be stored in 55-gallon steel drums or roll-off bins, which will be kept closed during storage 
and maintained a in good condition in accordance with the Guide to Management of Investigation-Derived 
Wastes (USEPA, 1992). 

Decontamination Solutions 

Decontamination solutions are generated during decontamination of PPE and sampling equipment. 
Decontamination solutions may range from non-phosphate detergents (e.g. Liqui-Nox) to decontaminate small 
field sampling equipment to steam cleaning rinsate used to wash heavy field equipment. These solutions will be 
disposed of at an onsite wastewater treatment system. 

Disposable Equipment 

Disposable equipment includes PPE (Tyvek® coveralls, gloves, booties, and APR cartridges) and disposable 
sampling equipment such as disposable bailers. These materials are considered non-hazardous and will be 
double-bagged and disposed of in a municipal refuse dumpster. 

Purge Water 

Purge water includes groundwater generated during well development, groundwater sampling, or aquifer testing. 
The volume of groundwater generated will dictate the appropriate storage procedure. Monitoring well 
development and groundwater sampling may generate three well volumes of groundwater or more. This volume 
will be temporarily stored in vacuum truck (utilized to purge the wells) or waste containers (portable tanks or 
drums) prior to disposal at the onsite wastewater treatment system. 

VII. Data Recording and Management 

Waste characterization sample handling, packing, and shipping procedures will be documented in the field 
logbook. Copies of the chain-of-custody forms will be maintained in the project file. Following waste 
characterization, BBL will initiate disposal at the appropriate waste disposal facility. 

VIII. Quality Assurance 

The chain-of-custody and sample labels for waste characterization samples will be filled out in accordance with 
the Additional Site Investigation Work Plan (Haley & Aldrich, Inc., 2005). 

IX. References 

Blasland, Bouck & Lee, Inc. (BBL). 2006. Health and Safety Plan. Prepared for Isola and Associates, LLP, 
Former CENCO Refinery, Santa Fe Springs, California (January 2006). 
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California Environmental Protection Agency (CaiEPA). 1995. Representative Sampling of Groundwater for 
Hazardous Substances. Guidance Manual for Ground Water Investigations (July 1995). 

Haley & Aldrich, Inc. 2005. Additional Site Investigation Work Plan, CENCO Refining Company (May 9, 
2005). 

United States Environmental Protection Agency (USEPA). 1992. Guide to Management of Investigation
Derived Wastes. Office of Remedial and Emergency Response. Hazardous Site Control Division (January 
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I. Scope and Application 

Procedure: 

SOP: Groundwater Sampling 
Rev.#: 1 

Rev Date: June 9, 2006 

Groundwater 

This Standard Operating Procedure (SOP) describes in detail the requirements for proper sampling of 
groundwater monitoring and production wells by Blasland, Bouck & Lee, Inc. (BBL) at the Former CENCO 
Refinery site. 

II. Personnel Qualifications 

Blasland, Bouck & Lee, Inc., an ARCADIS company (BBL), field sampling personnel must have current health 
and safety training, including 40-hour Occupational Safety and Health Administration (OSHA) Hazardous 
Waste Operations and Emergency Response (HAZWOPER) training, site supervisor training, site-specific 
training, first aid, and Cardio-Pulmonary Resuscitation (CPR), as needed. In addition, BBL field sampling 
personnel must conduct all groundwater sampling activities in a manner consistent with this SOP. It is the 
responsibility of the project manager (PM) to ensure that the activities discussed herein are properly staffed, 
planned, and executed. 

Ill. Equipment List 

\..... The following equipment is required for sampling groundwater monitoring and production wells: 

I. Water Level Meter: This meter is used to measure the depth to water from the top of the well casing and 
the total depth of the well by lowering the probe all the way to the bottom. 

2. Organic Vapor Monitor (OVM): This instrument is used to monitor the air quality in the breathing zone 
when opening a monitoring well. Organic vapor concentrations are expressed in parts per million (ppm). 

3. Vacuum Truck: Groundwater sampling is conducted using a vacuum truck to purge the monitoring wells 
prior to sampling. 

4. Water Quality Meter(s): The meter(s) measures water quality parameters of the groundwater prior to 
sampling. The meter(s) must be calibrated daily or prior to use in accordance to manufacturer instructions. 
Water quality parameters may include pH, temperature, conductivity, turbidity, dissolved oxygen, 
oxidation-reduction potential, and total dissolved solids. One or more meters may be required to measure 
the desired water quality parameters. 

5. Five-Gallon Buckets: Buckets are needed to transport fluids used for decontaminating sampling equipment. 

6. Purge Water Collection Container: Purged groundwater will be collected in this container for field 
parameters measurement prior to sampling. Container may be a vacuum truck, 55-gallon, drums, or a 
portable tank. 

7. Disposable Bailers: These are polyethylene sample collection devices used to manually extract 
groundwater samples from monitoring and production wells. Cotton twine, rather than polyester, will be 
used to lower bailers down the wells in order to prevent static electricity. 

8. Sample Cooler: A sample cooler is used to store the groundwater samples on wet ice at a temperature lower 
than 6°C until the samples are transferred to the analytical laboratory. 

BLASLAND, BOUCK & LEE, INC. 
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9. Well Keys: In order to gain access to selected monitoring wells, the corresponding lock keys will be 
obtained prior to sampling. 

I 0. Miscellaneous Hardware: This includes any tools that will be needed to open the groundwater monitoring 
wells to be sampled, such as screw drivers and adjustable wrenches. 

IV. Cautions 

The breathing zone quality must be monitored for organic vapors every time a monitoring or production well is 
opened. This is essential to avoid exposure to high levels of toxic or combustible vapors. 

Only cotton twine is to be used to lower disposable bailers down the wells to avoid fire hazard due to static. 

V. Health and Safety Considerations 

All personnel including subcontractors must have read, understand, and abide by all requirements stated in the 
site Health and Safety Plan (HASP) (BBL, 2006) for all site activities. All personnel will have completed 40-
hour HAZWOPER training and an annual 8-hour refresher taken within the last 12 months as specified under 
Title 8 California Code of Regulations Section 5192. 

In accordance with the BBL HASP, the following PPE is required for use when personnel are performing 
sampling activities at the monitoring wells. 

• Hard hat, meeting ANSI Z89, when falling object hazards are present; 

• Safety glasses with side shields or goggles, meeting ANSI Z87; 

• Steel-toe work boots, meeting ANSI Z41; 

• Work gloves, as appropriate; 

• Nitrile gloves, as appropriate; 

• Nomex fire retardant coveralls; and 

• Full-face, National Institute for Occupational Safety and Health- (NIOSH-) approved, air-purifying 
respirator with organic vapor cartridges, when high levels of organic vapors are detected. 

VI. Procedure 

A. General 

• To protect against pinch points and biological hazards, wear leather gloves when opening monitoring well 
covers. 

• To prevent back injury while removing vault covers flush to the ground, use the vault hook. 

• To prevent back injury while sampling flush wells, use a chair or equivalent. 

• A site map may be required to locate the groundwater monitoring or production wells. 
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B. Well Head Inspection 

SOP: Groundwater Sampling 
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• The well must be securely locked using a cap or lid. The purpose of the cap is for security and to keep out 
insects, rodents, water or anything else that might enter the well. The cap or lid should fit snuggly and be 
lockable and must be replaced if otherwise. A slip cap is acceptable but may only be used when there is 
another means available to lock the well. 

• The well casing must be in a good condition, free of large cracks, cuts, holes or other defects. Also note if 
the casing appears bent or dislocated more than normal. 

• A seal, usually made of cement, is placed between the casing and the borehole during well construction to 
prevent surface water or other materials from migrating down to the aquifer. The seal must be in a good 
condition and not severely cracked or broken. In some cases the seal may have been extended onto the 
ground surface around the well to form a pad. 

• There should not be any standing water around the well, whether on the ground surface or within the riser or 
well box. 

• The well must have a legible identification marking. The marking can be a tag, label, or painted on. 

C. Sampling Monitoring Wells 

• Prior to opening a monitoring well, a full-face respirator must be worn to protect possible organic volatiles. 
Open well slowly, while holding the OVM meter tip at the head of the well casing to obtain a reading. 
Record the reading on the Well Measurements Form. Obtain a second reading in the breathing zone, 
defined as that zone within an 18-inch radius of the face during operations. Record the reading on the Air 
Monitoring Log. Refer to Chapter 6 of the Former CENCO Refinery project HASP (BBL, 2006) for 
contaminant action levels. 

• The water level below the top of the casing must be measured using a water level meter prior to sampling. 
The top of well casing is usually marked by black paint. Care must be taken to ensure that the meter probe 
does not become entangled in the stinger/air assist tubing of the well. Record the level to the nearest 
hundredth of a foot on the Well Measurements Form and Groundwater Sampling Form. Measure the total 
depth of the well for all wells not containing free product. Depending on the water level meter utilized, 0.3 
inches must be added to the total depth of the water level reading. If a total well depth measurement cannot 
be obtained due to limited space within the well, an approximate depth from well construction information 
sheet can be used to calculate the casing and purge volume. 

• The well purge volume must be calculated and recorded next. The well volume factors listed in the table 
below are used to calculate the bore volume and purge volume. 

6/22/06 
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Well Volume Conversion Factors 

Well Casing ID (inches) 
2.0 
3.0 
4.0 
4.5 
6.0 

lD- Inside diameter 
gal/ft -Gallons per foot 

Volume Factor_(gal/f!l 
0.1632 
0.3672 
0.6528 
0.8260 
1.4690 
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Casing Volume (C), gal= (D-L) x V 
Calculated Purge Volume, gal= C x P 

Where: 
D =total depth (ft) 
L"" depth to water level (ft) 
V"" Well volume factor (gal/ft) 

SOP: Groundwater Sampling 
Rev.#: 1 

Rev Date: June 9, 2006 

(1) 
(2) 

P =Number of volumes to purge= 3 (Maximum of five if readings are not stable) 

With the assistance of a vacuum truck, begin purging well and collect an initial field parameter 
measurement and record the required field parameters as stated on the Groundwater Sampling Form (pH, 
temperature, conductivity, oxidation-reduction potential, dissolved oxygen, and turbidity). Continue 
collecting field parameter measurements during purging (minimum of 2 measurements per well volume 
purged) until a minimum of 3 casing volumes have been purged and pH, temperature, and conductivity are 
within 10% for the final 3 consecutive readings. If field parameters have not stabilized after five casing 
volumes have been purged, document the final measurements and sample. Make note of the lack of 
stabilization and bring to PM's attention. 

• Decontaminate the field parameter probe, turn meters off and close storage cases. Decontaminate the field 
parameter collection container and store until next use. 

• Record water level measurement following purging completion. Proceed to sampling only if the well has 
recharged to at least 80% of the original static water level. 

• Using a disposable bailer tied to a cotton twine, sample the groundwater monitoring well, collect the 
samples in labeled containers, and store on ice in a cooler. The sample vials and bottles might contain 
preservatives depending on the analysis method. Record samples on the Chain of Custody (COC) forms. 

• Replace the vault lid back on the well and lock. 

NOTES 

• If the well runs dry before three well casing volumes can be purged or parameters stabilized, the well is 
considered dewatered and should be allowed to recharge. The well is considered dry if, upon returning 24 
hours later, one set of field parameters and the sample cannot be collected. If well is dry, record DRY on 
the Groundwater Sampling Form. If well recovery rate is 2: 80% within 24 hours of purging, take 1 set of 
parameters and required samples. If well recovery rate is < 80% the following day and there is enough 
water to sample, then it is acceptable to take one set of parameters and the required samples. Finally, if 
unable to fill all sample containers due to the well dewatering while sampling, it is permissible to return 
within 24 hours to finish filling sample containers (this may continue into another 24 to 48 hour period after 
original purging due to slow recovery rate). Do notre-purge the well in this case. 

• The following must be noted in comments on the Groundwater Sampling Form: water level prior to 
sampling, time of each sampling, and percent recovery rate of the well prior to each sampling. 

VII. Waste Management 

All equipment utilized in groundwater monitoring and production wells must be thoroughly decontaminated 
with a non-phosphate detergent solution and rinsed with deionized water (decontamination solution is a 1:3 
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mixture of detergent and DI water). All generated purged groundwater and decontamination liquids must be 
transported daily to the onsite wastewater treatment facility for disposal by the end of the sampling event. 

VIII. Data Recording and Management 

Groundwater sampling activities must be recorded in the field logbook. 

IX. Quality Assurance 

All purged groundwater and decontamination fluids will be disposed of at an onsite wastewater treatment 
system. Containerized waste will be disposed of consistent with appropriate procedures as outlined in the 
Handling and Storage of Investigation-Derived Waste SOP. Used PPE is non-hazardous and will be double
bagged and placed in a municipal refuse dumpster. 

All drums shall be properly marked, labeled, stored, and disposed in accordance with the procedures identified 
in the HASP. 

X. References 

Blasland, Bouck & Lee, Inc. (BBL). 2006. Health and Safety Plan. Prepared for Isola and Associates, LLP, 
Former CENCO Refinery, Santa Fe Springs, California (January 2006). 
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TABLE 1-1 
REGULATORY SCREENING CRITERIA 

VOLATILE ORGANIC COMPOUNDS IN SOIL VAPOR 

NOTES: 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CA 

CHHSLs - California Human Health Screening Levels established by the California 
Environmental Protection Agency 
Res - Residential 
lnd - Industrial 
Com - Commercial 
J.Lg/L- Micrograms per Liter 
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TABLE 1-2 
REGULATORY SCREENING CRITERIA 

VOLATILE ORGANIC COMPOUNDS IN SOIL 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

~:'M.ll!7iil,~~-~--5_Qi 
Soil 8260B 1, ~ 7,30 24 24 24 24 - 9.46 5.59 2.15 .29 9.46 5.59 15 .29 

J>.Qil. B260B uo/Kq 1,200.000 .200,00 ',BQO 7,BOO 7,BOO ',BOO 2. 100 4400 2600 1000 _ 600 2,000 2,000 .,000 600 
Soil 8260B 1, ,2,2-TE u9iK9 411 930 9. 1B 9.1 1B 22 5 3 3 3 3 3 
Soil B260B .2-· · uQ Cg 730 1,60 32 70 32 70 20 110 65 25 15 20 20 20 15 
Soil B260B i u9 Cg - - - - - - - 26400 15600 6000 3600 26,400 15,600 6,000 3,60 
Soil B260B u9 C9 2,BOO 6, 200 20 20 200 2: 00 110 65 25 15 110 65 25 15 
Soil B2608 1, uo 120,000 · 41• 000 1,000 1.000 1.000 ,,ooo 60 132 7B 30 1B 6C 6C 30 1B 
Soil 82608 i J-19 - - - - - - - - ·- - -- - - -- -
Soil B260B ,2,3-1 u9• - - - - -- -- - - -- - - - - -- -
Soil B260B 1,2, uo• 34 - -- -- - - 23< 0.072B 0.028 116B o. 0.072B 12B 116B 
Soil B260B ,2, u9• 62,00 22C 000 3BO 1, 100 3BC 1,000 5,000 110 65 25 15 65 25 15 
Soil B260B 1,2,4-- u9• 52,00 17C 000 - -- - - - 264 156 60 36 264 156 6C 36 
Soil B2608 ,?- i uo. 30 4.5 4.5_ 4.5 4.5 ,_ J35< 0.0208 I.OOB •048 0.035< 1.0208 08 1.0048 
Soil 8260B ,2-1 u9• 32 0.33 1.33 •.33 0.33 - 0.1232 0.0728 1.028 0168 o. 1232 0.072B 02B 0.016B 
Soil B260B 1,2-1 u9• 600,000 60 000 1, DO 1,100 1,100 000 1320 7BOO 3000 1BOO 1,100 1,100 1, 00 1,100 
Soil 82608 1, i uo. 28C 60 4.5 4.5_ 4.5 4.5 20 6.5 2.5 .5 4.5 4.5 ~-5 .5 
Soil B260B ,2-[ I u9• 34C 740 s· 12C 51 120 30 65 25 15 30 30 25 15 
Soil 8260B 1,3,5-T• u9• 21, oo 100 - - -- - - 264 156 6C 36 264 156 60 36 
Soil 82608 uo• 530,000 60C 000 7.40 _ L4.DQ_ '.400 7.400 - 3960 2340 900 540 1.96C .340 900 _§40 

_§eli\_ B260B ,3-c i u9• oo,ooo 36C ooo -- - - -- - 2640 1560 600 360 2,640 ,560 600 360 
Soil B260B u9• 3,400 7,90 46 130 46 130 2,000 110 65 25 15 46 46 25 15 
Soil 8260B 1-C uQ• - -- -- - - -- - - - - - - -- -- -
Soil 8260B u9• - -- _::::_ - - -- - -- - -- - - - - -
Soil 8260B 2-Bulanone (MEK) u9• 22, 100,000 110,00 00 3,900 3,900 3,900 3,90 -- 154000 911100 3500 2100 3,900 3,900 3,900 3,900 
Soil B260B 2-Chloroelhyl vinyl elher uQ• - - -- - - - -- - - - - - - - -
Soil 82608 J19• -- - - - - - _ - 2640 1560 600 360 2640 1560 60 36C 
Soil B260B u9• -- - - - - -- - -- - -- - - - - -
Soil 8260B 4· u9• - - - - -- - -- -- - - - - - - --
Soil 8260B 4-Melhvl-2- Penlanone {MIBK uo. - - - - - -- -- 44000 26000 10000 6000 44000 26000 10 •DO 600 
Soil B260B Acelone u9• 14,000,00 54,000,000 50 50 500 500 16,000 12100 1500_ 75C _1650 500 500 50 500 
Soil B260B Acelonitrile u9· 420,00 1 ,800 00 - - - -- - 2200 130 50 30 2,200 ,30 50 300 
Soil 8260B Acrolein uo/Kg 00 34C - - - -- - 0.924 0.546 1.21 1.126 0.924 1.546 1.21 0.126 
Soil 82608 Acrylonitrile yg/Kg 55_ 12C - -- - - _ - 0.85B 0.50 0.195 1.858 •.50 0.195 0. 
Soil B260B Allyl chloride 119/Kg 100 180,000 - - - -- - 220 130 5Q 30 220 130 50 30 
Soil 8260B Benzene 119/K9 640 1,400 44 44 44 44 30 66 11 1 30 11 11 
Soil 8260B Benzyl chloride uo. 890 2,200 - - - - _ -- ,4.§2 0.858 1.33 198 1.452 0.858 1.33 a~ 198 
Soil 82608 fl9• 2B, 00 9< -- -- - - -- 44C 260 1()()_ 60 440 260 60 
Soil 8260B I 1'9• - -- - - - - - - - - - - - -
Soil 8260B 1'9· 820 1,800 14 39 14 39 600 >.96 2.34 0.9 •.54 3.96 2.34 0.9 0.54 
Soil 826GB Bromoform uQ 6< 220,000 2,200 2,200 2,200 2,200 BOO 18: 10.5 ~ _25.5 1B7 110.5 42.5 25.5 
Soil 826GB 1'9· 3,900 13, 00 220 390 220 390 200 191.4 113.1 43.5 26. 19' A 11~. 43.5 26. 
Soil 826GB Carbon Disulfide 1'9· 360,00 720,00 -- - - - 32,00 22000 1300 50 3000 22,000 13,000 5,000 1,00 
Soil 8260B ::arbon uo/K ;o 550 12 34 12 34 70 6.5 :.5 _1.5 6.5 2.5 .5 
Soil 8260B u9iK 150,00 530,000 ,500 •,500 1,50 1,500 1, 00 1540 910 350 21C 1,()()() _91 350 210 
Soil B260B 119/K 6,500 630 sso 630 sse -- 10 59.8 2: 13.B 01.2 59.8 2: t3.8 
Soil 8260B Chloroform uo/Kg 10 2,000 88C 1,900 2, 2,100 60 1.66 ~Jl9 2.65 1.59 11.66 6.B9 2.65 •.59 
Soil 8260B 119/Kg 4: 000 160,00 70 200 70 20 - 3520 2080 BOO 480 _70 7C 
Soil 8260B I 119/K9 , 10 2,600 19 54 19 54 400 2.86 1.69 0.65 0.39 2.86 1.69 1.65 0.39 
_§c>il_ 8260B p_g!Kg - - - - - - - 1342 793 305 _1B3 1342 793 305 183 
Soil 8260B i i 119/Kg 94,000 310,00 - - -- -- - 8580 5070 1~50 170 8,580_ 5, J70 1,950 170 
Soil 8260B Ethyl benzene uo/Kg 40 00 400,00 3,300 3,300 _:3,300 3,300 13.000 15,000 2,000 2, •DO 2~000 3,30 2,000 2,00 2,000 
SQil_ 82608 Ethyl 119/Kg_ 140,(){)_0 _1_40,000 - -- - - - 12,100 ',150 2,750 1.650 12,100 ',150 750 ,650 
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NOTES: 
PRGs - Preliminary Remediation Goals 
RB2 ESLs- Regional Water Quality Control Board Region 2 Environmental Screening Levels 
DAF20- Dilution Allenualion Factor of 20 
SSL - Soil Screening Level 
CSL- Cleanup Screening Level (the lowest of the compared regulatory screening levels) 
VOCs - Volatile organic compounds 
Res - Residential 
lnd - Industrial 
Com - Commercial 
NA - Not applicalbe 
~g/kg - Micrograms per kilogram 

Regulatory Screening Criteria for Soil.xls 

TABLE 1-2 
REGULATORY SCREENING CRITERIA 

VOLATILE ORGANIC COMPOUNDS IN SOIL 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

Page 2 of 2 

tert - Tertiary 
m-Meta 
p- Para 
n- Normal 
o- Ortho 
sec - Secondary 
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NOTES: 
PRGs - Preliminary Remediation Goals 

TABLE 1-3 
REGULATORY SCREENING CRITERIA 

POLYNUCLEAR AROMATIC HYDROCARBONS IN SOIL 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CA 

RB2 ESLs- Regional Water Quality Control Board Region 2 Environmental Screening Levels 
DAF20- Dilution Attenuation Factor of 20 
CSL- Cleanup Screening Level (the lowest of the compared regulatory screening levels} 
PAHs - Polynuclear aromatic hydrocarbons 
Res - Residential 
lnd - Industrial 
Com - Commercial 
NA - Not applicalbe 
~g/kg - Micrograms per kilogram 
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NOTES: 
PRGs - Preliminary Remediation Goals 
CHHSLs - California Human Health Screening Levels 
RB2 ESLs - Regional Water Quality Control Board Region 2 Environmental Screening Levels 
DAF20- Dilution Attenuation Factor of 20 
DLM - Designated Level Methodology 
CSL- Cleanup Screening Level (the lowest of the compared regulatory screening levels) 
Res - Residenlial 
lnd - Industrial 
Com- Commercial 
NA - Not applicalbe 
mg/kg - Micrograms per kilogram 
Jlg/kg -Micrograms per kilogram 

Regulatory Screening Criteria for Soil.xls 

TABLE 1-4 
REGULATORY SCREENING CRITERIA 

METALS IN SOIL 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CA 
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NOTES: 
PRGs - Preliminary Remediation Goals 
CHHSLs - California Human Health Screening Levels 

TABLE 1-7 
REGULATORY SCREENING CRITERIA 

PESTICIDES IN SOIL 

ISOLA AND ASSOCIATES, LLP 
FORMER GENCO REFINERY 

SANTA FE SPRINGS, CA 

RB2 ESLs - Regional Water Quality Control Board Region 2 Environmental Screening Levels 
DAF20- Dilution Attenuation Factor of 20 
CSL- Cleanup Screening Level (the lowest of the compared regulatory screening levels) 
Res - Residential 
lnd - Industrial 
Com - Commercial 
NA -Not applicalbe 
mg/kg - Micrograms per kilogram 

Regulatory Screening Criteria for Soil. xis Page 1 of 1 8/3/2006 
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NOTES: 

CLEI-5 
REGULA TORY SCREENING CRITERIA 

TOTAL PETROLEUM HYDROCARBONS IN SOIL 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

RB2 ESLs- Regional Water Quality Control Board Region 2 Environmental Screening Levels 
SSL- Soil Screeing Level 
CSL- Cleanup Screening Level (the lowest of the compared regulatory screening levels) 
VOCs- Volatile organic compounds 
TPH -Total petroleum hydrocarbon 
Res - Residential 
lnd - Industria I 
Com -Commercial 
NA- Not applicalbe 
mglkg - Micrograms per kilogram 

Regulatory Screening Criteria for Soil.xJs Page 1 of 1 8/3/2006 
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NOTES: 
PRGs - Preliminary Remediation Goals 
CHHSLs- California Human Health Screening Levels 

r_EI-6 
REGULATORY SCREENING CRITERIA 

POLYCHLORINATED BIPHENYLS IN SOIL 

ISOLA AND ASSOCIATES, LLP 
FORMER CENCO REFINERY 

SANTA FE SPRINGS, CA 

RB2 ESLs - Regional Water Quality Control Board Region 2 Environmental Screening Levels 
CSL- Cleanup Screening Level (the lowest of the compared regulatory screening levels) 
PCBs - Polychlorinated biphenyls 
Res - Residential 
lnd - Industrial 
Com - Commercial 
NA - Not applicalbe 
mg/kg - Micrograms per kilogram 

Regulatory Screening Criteria for Soil.xls Page 1 of 1 
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Laboratory Analytical Reports 
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~ an ARCADIS company 



Soil Vapor Laboratory 
Analytical Data 

Located on CD 

BBL 
~ an ARCADJS company 



Soil Chemical Laboratory 
Analytical Data 

Located on CD 

BBL 
~ an ARCADJS company 



Soil Physical Laboratory 
Analytical Data 

BBL 
~ an ARCADIS company 



PTS Laboratories 
Blasland, Bouck & Lee, Inc. 

PTS File No: 36013 

PHYSICAL PROPERTIES DATA~ AIR/WATER CAPILLARY PRESSURE 

PROJECT NAME: 
PROJECT NO: 

SAMPLE 
I D. 

8031-2.5 

8102-2.5 

Former GENCO Refinery 
54203.002 

DEPTH, 
ft. 

3.1 

3.15 

API RP 40 I 
METHODS· ASTM 02216 

SAMPLE MOISTURE 
ORIENT. CONTENT 

(1) (% wt) 

v 14.8 

v 14.6 

API RP40 API RP 40 API RP40 

DENSITY POROSITY, %Vb (2) PORE FLUID 

BULK I GRAIN I AIR SATURATIONS,% Pv (3) 
(glee) (glee) TOTAL FILLED WATER I NAPL 

1.72 2.70 36.3 10.8 69.4 0.7 

1.72 2.72 36.6 11.3 66.8 2.3 

(1) Sample Orientation: H = horizontal; v = vertical (2) Total Porosity= no pore fluids in place; all interconnected pore channels; Air Filled = pore 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

(1) Sample Orientation: H =horizontal; V =vertical (2) Total Porosity= no pore fluids in place; all interconnected pore channels; Air Filled =pore 
channels not occupied by pore fluids (3) Water= 0.9996 glee, Hydrocarbon = 0.8600 glee; Vb = Bulk Volume, cc; Pv = Pore Volume, cc; NO = Not 
Detected 



PTI:aboratories Blasland, Bouck & r, Inc. 
PTS File No: 36013 

FREE PRODUCT MOBILITY: INITIAL AND RESIDUAL SATURATIONS 

PROJECT NAME: 
PROJECT NO: 

SAMPLE 
I D. 

B031-2.5 

8102-2.5 

Former GENCO Refinery 
54203.002 

METHODS· API RP40 

SAMPLE BULK 
DEPTH, ORIENTATION DENSITY, 

ft. (1) {g/cc) 

2.6 H 1.61 

API RP40 API RP40 

GRAIN TOTAL 
DENSITY, POROSITY, 

{g/cc) %Vb 

2.70 40.4 
NOTE: No free product produced. Produced water clear with no odor. 

2.6 H 1.84 2.74 32.8 
NOTE: No free product produced. Trace produced water clear with no odor. 

N/A = Not Analyzed. Vb = Bulk Volume, Pv = Pore Volume. {1) H = horizontal, V = vertical 

ASTM D425M OEAN..STARK 

PORE FLUID SATURATIONS,% Pv 
Initial Fluid Saturations After Centrifuge at 1 OOOxG 

WATER (Swi) I NAPL (Soi) 
SATURATION SATURATION 

WATER {Srw) I NAPL (Sor) 
SATURATION SATURATION 

61.0 8.3 57.1 8.3 

63.2 14.4 62.5 14.4 

Soi = Initial NAPL Saturation as received prior to centrifuging at 1 OOOxG, Swi =Initial Water Saturation as received prior to centrifuging at 1000xG 
Sor = Residual NAPL Saturation after centrifuging at 1 OOOxG, Srw = Residual Water Saturation after centrifuging at 1 OOOxG 
Fluid Densities for pore fluid saturation calculations: Water =0.9996 g/cc, NAPL = 0.8600 glee. 



PTS LCJratories, Inc. 

PROJECT NAME: 
PROJECT NO: 

Sample ID 

8031-2.5 

8102-2.5 

{1) Based on Mean from Trask 

Former GENCO Refinery 
54203.002 

r 
PARTICLE SIZE SUMMARY 

(METHODOLOGY: ASTM D422/D4464M) 

r Blasland, Bou~.;K & Lee, Inc. 

PTS File No: 36013 

Median Particle Size Distribution, wt. percent Silt 
Mean Grain Size Grain Size l Sand Size 

I 
& 

Depth, ft. Description {1) mm Gravel I Coarse I Medium I Fine Silt Clay Clay 

3.7 Fine sand 0.046 0.00 0.00 13.09 28.14 42.52 16.24 58.77 

3.7 Silt 0.027 0.00 0.00 0.00 25.84 54.30 19.86 74.16 



PTraboratories r Blasland, Bouck & '(" Inc. 
PTS File No: .:S6013 

PHYSICAL PROPERTIES DATA- VAPOR TRANSPORT PACKAGE 

PROJECT NAME: Former GENCO Refinery 
PROJECT NO: 54203.002 

METHODOLOGY· API RP40/ASTM 02216 API RP40 APIRP40 API RP40 ASTM D425M API RP40 WALKLEY BLACK -
POROSITY (2) TOTAL TOTAL FRACTION 

SAMPLE MOISTURE DENSITY AIR WATER PORE FLUID (3) ORGANIC ORGANIC 
SAMPLE DEPTH, ORIENTATION CONTENT, DRY BULK, I GRAIN, TOTAL, FILLED, FILLED, EFFECTIVE, SATURATIONS, CARBON, CARBON, 

I D. ft. (1) % weight 1 cm,/cm, g/cm" g/cm" cm"JcmJ cm"JcmJ cm"Jcm" cmJ/cm" %Pv mg/kg g/g 

8031-2.5 3.6 v 16.5 0.268 1.62 2.66 0.390 0.122 0.268 0.098 68.6 28400 2.84E-02 

8102-2.5 3.6 v 15.7 0.275 1.75 2.73 0.358 0.082 0.275 0.016 76.9 4700 4.70E-03 

(1) Sample Orientation: H = horizontal; V =vertical (2) Total Porosity= no pore fluids in place; all interconnected pore channels; Air Filled = pore channels not occupied by pore fluids, native sample; 
Effective = drainage porosity (3) Water= 0.9996 glee; Hydrocarbon = 0.8600 g/cc Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detected 



PTr~aboratories r Blasland, Bouck & r, Inc. 
PTS File No: 36013 

PHYSICAL PROPERTIES DATA- VAPOR TRANSPORT PACKAGE 

PROJECT NAME: Former CENCO Refinery 
PROJECT NO: 54203.002 

METliODOLOGY· API RP40/ASTM 02216 API RP40 API RP40 API RP40 ASTM 0425M API RP40 WALKLEY-BLACK 

POROSITY (2) TOTAL TOTAL FRACTION 

SAMPLE MOISTURE DENSITY AIR WATER PORE FLUID (3) ORGANIC ORGANIC 

SAMPLE DEPTH, ORIENTATION CONTENT, DRY BULK, I GRAIN, TOTAL, FILLED, FILLED, EFFECTIVE, SATURATIONS, CARBON, CARBON, 

I D. ft. (1) % weight I cm"/cm" g/cmj g/cmj cm'/cm' cm'/cm' cm,/cmj cm'/cm' %Pv mg/kg gig 

t:rrecuve = ara1nage porosny \JJ vvater = u.::Jl:::ll:IO gtcc; nyarocaroon = u.oouu gtcc vo = ou1K vo1ume, cc; t""V = t""ore vo1ume, cc; I'IU = 1'10! ueteCiea 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

PERMEABILITY DATA- VAPOR TRANSPORT PACKAGE 

PROJECT NAME: Former GENCO Refinery 
PROJECT NO: 54203.002 

METHODOLOGY· API RP40 API RP40 I ASTM 05084 

25 PSI CONFINING PRESSURE 25 PSI CONFINING PRESSURE 
EFFECTIVE SPECIFIC SPECIFIC INTRINSIC 

SAMPLE PERMEABILITY PERMEABILITY PERMEABILITY HYDRAULIC PERMEABILITY 
SAMPLE DEPTH, ORIENTATION TO AIR (2), TO AIR (3), TO WATER (4), CONDUCTIVITY (4), TO WATER (4), 

I D. ft. (1) millidarcy millidarcy millidarcy cm/s em' 

8031-2.5 3.6 v 4.39 188 

8102-2.5 3.6 v 3.67 36.2 

8031-2.5 3.7 v 1.19 1.14E-06 1.18E-11 

8102-2.5 3.7 v 0.423 4.06E-07 4.17E-12 

(1) Sample Orientation: H =horizontal, V =vertical, R =remold (2) Native State= As received with pore fluids in place; (3) Specific= without 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

(1) Sample Orientation: H =horizontal. V = vertical, R = remold (2) Native State = As received with pore fluids in place; (3) Specific =without 
moisture; (4) Permeability to water and conductivity measured at saturated conditions 



PT(Laboratories r Blasland, Bouck &r., Inc. 
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SOIL CLASSIFICATION DATA- VAPOR TRANSPORT PACKAGE 

PROJECT NAME: Former CENCO Refinery 
PROJECT NO: 54203.002 

METHODS· ASTM D4318 ASTM D4318 ASTM D2487 USDA 
ATTERBERG LIMITS USCS I PLASTICITY uses USDA (2) 

SAMPLE DEPTH, LIQUID I PLASTIC !PLASTICITY CHART SYMBOL CLASSIFICATION, SOIL TEXTURE 
rD. ft. LIMIT LIMIT INDEX (Fines: <#40 Sieve) Group Symbol: Name SCHEME 

8031-2.5 3.5-4.0 31.7 15.7 16.0 CL CL: Sandy lean clay Loam 

8102-2.5 3.5-4.0 30.8 12.0 18.8 CL CL: Lean clay with sand Silt loam 



r r PTS. Laboratories Blasland, Bouck &r~. Inc. 
PTS File No: 36013 

SOIL CLASSIFICATION DATA- VAPOR TRANSPORT PACKAGE 

PROJECT NAME: Former CENCO Refinery 
PROJECT NO: 54203.002 

METHODS· ASTM 04318 ASTM 04318 ASTM 02487 USDA 
ATTERBERG LIMITS USGS I PLASTICITY uses USDA (2) 

SAMPLE DEPTH, LIQUID 

1 
PLASTIC rLASTICITY CHART SYMBOL CLASSIFICATION, SOIL TEXTURE 

10. ft. LIMIT LIMIT INDEX (Fines: <#40 Sieve) Group Symbol: Name SCHEME 

(1) Silt assumed as fine fraction for NON-PLASTIC (NP) samples. (2) Sand considered to be >No. 200 sieve for USDA SOIL TEXTURE SCHEME. 
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PTS File No: 36013 

CAPILLARY PRESSURE DATA 
(ASTM 06836, Centrifugal Method: air displacing water) 

PROJECT NAME: Former CENCO Refinery 
PROJECT NO: 54203.002 

Sample ID 

Capillary Pressure 
Height Above 8031·2.5 at 3.1 ft. 
Water Table, Saturation, I Moisture, 

psi I em water ft % Pore Volume %dry weight 

0.000 0.00 0.000 100.0 20.5 
0.082 5.78 0.190 100.0 20.5 
0.185 13.0 0.428 100.0 20.5 
0.329 23.1 0.760 100.0 20.5 
0.513 36.1 1.19 100.0 20.5 
0.739 52.0 1.71 99.7 20.5 
1.01 70.8 2.33 99.3 20.4 
1.31 92.4 3.04 99.0 20.3 
2.05 144 4.75 97.6 20.0 
2.96 208 6.84 96.0 19.7 
4.03 283 9.32 94.1 19.3 
5.26 370 12.2 92.6 19.0 

6.65 468 15.4 91.1 18.6 

8.21 578 19.0 89.6 18.3 

18.5 1300 42.8 85.1 17.4 

Specific Permeability to Air, md: 151 

Permeability to Water, md: 0.882 

Saturated Hydraulic Conductivity, em/sec: 8.22E-07 
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PTS File No: 36013 

Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

Project Name: Former GENCO Refinery 
Project No: 54203.002 
Sample 10: 8031-2.5 at 3.1 ft. 

van Genuchten Parameters 
alpha (1/cm) 
n 
residual water 
total water 
m 
Water Perm (mD) 
Air Perm (mD) 
R~ 

TABLE 1 

3.736E-03 
2.301 
0.772 
1.000 
0.565 
0.882 

151 

0.99923 

Notes: alpha, n, and residual saturation are capillary parameters defined by the following equation (van 
Genuchten, 1980), with m"' 1-1/n, S "'water saturation, and h "'capillary head (em): 

Laboratory Measured Data* 
Capillary 8031-2.5 at 3.1 ft. Predicted Moisture 

Head (em) Volumetric Moisture by Curve Fit RPD(%) 
0.00 1.000 1.000 0.00% 
5.78 1.000 1.000 0.00% 
13.00 1.000 1.000 -0.01% 
23.10 1.000 1.000 -0.05% 
36.10 1.000 0.999 -0.13% 
51.98 1.000 0.997 -0.29% 
70.75 0.995 0.994 -0.11% 
92.41 0.991 0.990 -0.11% 
144.39 0.976 0.974 -0.28% 
207.92 0.946 0.949 0.36% 
283.00 0.918 0.920 0.29% 
369.64 0.894 0.892 -0.23% 
467.82 0.871 0.868 -0.31% 
577.56 0.847 0.849 0.17% 
1299.50 0.800 0.801 0.06% 

*Residual saturation estimated by visual inspection of data prior to using iterative solver to fit van Genuchten alpha 

and n to the data. 
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Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

Project Name: 
Project No: 
Sample 10: 

TABLE 2 

Former CENCO Refinery 
54203.002 
8031-2.5 at 3.1 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976) 

Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

0.001 1.000 8.82E-01 4.88E-19 
0.02 1.000 8.82E-01 3.72E-14 
0.04 1.000 8.82E-01 5.01E-13 
0.05 1.000 8.82E-01 1.16E-12 
0.08 1.000 8.82E-01 6.75E-12 
0.09 1.000 8.82E-01 1.05E-11 

1 1.000 8.81E-01 8.82E-08 
1.2 1.000 8.81E-01 1.75E-07 
1.3 1.000 8.80E-01 2.36E-07 
1.5 1.000 8.80E-01 4.04E-07 
2 1.000 8.79E-01 1.19E-06 
3 1.000 8.77E-01 5.45E-06 
5 1.000 8.72E-01 3.70E-05 
7 1.000 8.67E-01 1.31 E-04 
9 1.000 8.61 E-01 3.36E-04 
11 1.000 8.54E-01 7.13E-04 
15 1.000 8.41 E-01 2.28E-03 
20 1.000 8.22E-01 6.70E-03 
25 0.999 8.02E-01 1.54E-02 
30 0.999 7.82E-01 3.05E-02 
35 0.999 7.60E-01 5.42E-02 
40 0.998 7.38E-01 8.89E-02 
45 0.998 7.15E-01 1.38E-01 
50 0.997 6.92E-01 2.03E-01 
60 0.996 6.46E-01 3.96E-01 
70 0.994 6.00E-01 6.91 E-01 

75 0.993 5.77E-01 8.86E-01 
80 0.992 5.54E-01 1.11 E+OO 
85 0.991 5.31E-01 1.38E+OO 
90 0.990 5.09E-01 1.69E+OO 
95 0.989 4.88E-01 2.04E+OO 

100 0.988 4.66E-01 2.43E+OO 
120 0.982 3.87E-01 4.47E+OO 

140 0.975 3.16E-01 7.32E+OO 
160 0.968 2.56E-01 1.10E+01 
180 0.960 2.06E-01 1.53E+01 

200 0.953 1.65E-01 2.02E+01 

220 0.945 1.31 E-01 2.56E+01 
240 0.937 1.05E-01 3.13E+01 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
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Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

TABLE 2 

Project Name: Former GENCO Refinery 
Project No: 54203.002 
Sample 10: 8031-2.5 at 3.1 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1 980) (Mualem, 1976) (Mualem, 1 976) 

Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

260 0.929 8.32E-02 3.70E+01 
280 0.921 6.63E-02 4.28E+01 
300 0.914 5.30E-02 4.85E+01 
320 0.908 4.25E-02 5.41 E+01 
340 0.901 3.42E-02 5.94E+01 
360 0.895 2.77E-02 6.45E+01 
380 0.889 2.25E-02 6.93E+01 
400 0.884 1.83E-02 7.38E+01 
420 0.879 1.50E-02 7.81 E+01 
440 0.874 1.24E-02 8.21 E+01 
460 0.870 1.03E-02 8.58E+01 
480 0.866 8.53E-03 8.92E+01 
500 0.862 7.13E-03 9.25E+01 
550 0.853 4.64E-03 9.96E+01 
600 0.845 3.11E-03 1.06E+02 
650 0.839 2.13E-03 1.11E+02 
700 0.833 1.49E-03 1.15E+02 
750 0.829 1.07E-03 1.18E+02 
800 0.824 7.77E-04 1.21 E+02 
850 0.821 5.76E-04 1.24E+02 
900 0.817 4.33E-04 1.26E+02 
950 0.815 3.30E-04 1.28E+02 
1000 0.812 2.55E-04 1.30E+02 
1050 0.810 1.99E-04 1.32E+02 
1100 0.807 1.57E-04 1.33E+02 
1150 0.805 1.25E-04 1.34E+02 
1200 0.804 1.01 E-04 1.35E+02 
1250 0.802 8.17E-05 1.36E+02 
1300 0.801 6.68E-05 1.37E+02 
1350 0.799 5.50E-05 1.38E+02 
1400 0.798 4.56E-05 1.39E+02 
1450 0.797 3.80E-05 1.39E+02 
1500 0.796 3.19E-05 1.40E+02 
1550 0.795 2.69E-05 1.40E+02 
1600 0.794 2.28E-05 1.41 E+02 
1650 0.793 1.95E-05 1.41 E+02 
1700 0.792 1.67E-05 1.42E+02 
1750 0.792 1.43E-05 1.42E+02 
1800 0.791 1.24E-05 1.43E+02 
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Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

Project Name: 
Project No: 
Sample 10: 

TABLE 2 

Former GENCO Refinery 
54203.002 
B031-2.5at3.1 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976) 

Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

1850 0.790 1.07E-05 1.43E+02 
1900 0.790 9.36E-06 1.43E+02 
1950 0.789 8.17E-06 1.44E+02 
2000 0.788 7.16E-06 1.44E+02 
2200 0.787 4.36E-06 1.45E+02 
2400 0.785 2.77E-06 1.46E+02 
2600 0.784 1.82E-06 1.46E+02 
2800 0.783 1.24E-06 1.47E+02 
3000 0.782 8.61 E-07 1.47E+02 
3200 0.781 6.14E-07 1.47E+02 
3400 0.780 4.47E-07 1.48E+02 
3600 0.780 3.31E-07 1.48E+02 
3800 0.779 2.49E-07 1.48E+02 
4000 0.779 1.91 E-07 1.48E+02 
4200 0.778 1.48E-07 1.49E+02 
4400 0.778 1.16E-07 1.49E+02 
4600 0.778 9.16E-08 1.49E+02 
4800 0.777 7.32E-08 1.49E+02 
5000 0.777 5.91 E-08 1.49E+02 
5200 0.777 4.81E-08 1.49E+02 
5400 0.776 3.95E-08 1.49E+02 
5600 0.776 3.26E-08 1.49E+02 
5800 0.776 2.71 E-08 1.50E+02 
6000 0.776 2.27E-08 1.50E+02 
6500 0.776 1.49E-08 1.50E+02 
7000 0.775 1.01 E-08 1.50E+02 
7500 0.775 7.04E-09 1.50E+02 
8000 0.775 5.01 E-09 1.50E+02 
8500 0.774 3.65E-09 1.50E+02 
9000 0.774 2.70E-09 1.50E+02 
9500 0.774 2.03E-09 1.50E+02 
10000 0.774 1.55E-09 1.50E+02 
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CAPILLARY CURVE FIT: 8031-2.5 at 3.1 ft. 
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iterative solver to fit van Genuchten alpha 
and n to the data. 

-

-------r----+------.-- ----- -t--------.---+-~----t----- --- -- r----1------'=;:=---==t==----:-;. ,-.:::-:_ -=t===;===t===:;::__ 
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Volumetric Moisture 

Curve fit by AQui-VER. INC. 
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PTS Laboratories, Inc. 
Client: 

Project: 
Project No: 

Blasland, Bouck & Lee, Inc. 
Former CENCO Refinery 
54203 

I G I Sand Size I ~ ~~c~r~s-TI---m~e~a~.u~m~--~~r---------~ft~n-e----------~ 

Particle Size Analysis - ASTM D4464M 

PTS File No: 
Sample 10: 
Depth, ft: 

Silt 

36013 
8031-2.5 

3.7 

Clay I 
10r---------------------------------------------------------------------------------------~,-~ 
9 / 

100 
90 

80 8· 

7 

Particle Size, mm 

Sample Increment Cumulative 

Opening Phi of U.S. Weight, Weight, Weight, 

l ~--ln~c~h~es~J~M-i_lli_m~e~te~r~s~S~c~r~e~en~~-N~o-·--~~gr~a~m~s~~~p~er~c~e~n~t-L~pe~r~c~en~t~ 
~ 0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 

0.1673 
----- -

0.1324 
0.0787 
0.0468 
0.0331 

···-

4.757 
3.364 
2.000 
1.189 
0.841 

0.0278 0.707 
0.0234 0.595 
0.0197 0.500 
0.0166 0.420 

---0.0139 o:354 
0.0117 0.297 
0.0098 0.250 
0.0083 0.210 
0.0070 0.177 
0.0059 0.149 
0.0049 0.125 
0.0041 0.105 
0.0035 0.088 
0.0029 0.074 
0.0025 
0.0021 

0.00174 
0.00146 
0.00123 

0.000986 
0.000790 
0.000615 
0.000435 
0.000308 
0.000197 
0.000077 
0.000038 
0.000019 
0.000015 

TOTALS 

0.063 
0.053 

0.0442 
0.0372 
0.0313 
0.0250 
0.0201 
0.0156 
0.0110 

0.00781 
0.00500 
0.00195 

0.000977 
0.000488 
0.000375 

© PTS Laboratones, Inc. 

-2.25 4 0.00 0.00 0.00 
-1.75 a ·· ·· ·- · o.oo - · O.oo -~ 

-1.00 10 0.00 0.00 0.00 
·0.25 
0.25 
0.50 
0.75 
1.00 
1.25 
1-:-5o 
1.75 
2.00 

16 
20 
25 

0.34 
2.91 
2.35 

30 2.57 
35 2.53 
40 2.39 

. --·-45----- T98 
50 2.92 
60 2.68 

2.25 70 2.75 
2.50 80 2.74 
2.75 100 2.88 
3.00 120 3.00 
3.25 140 3.05 
3.50 170 3.05 
3.75 200 3.09 
4:oa·· ···· ·--2-30 ___ ·· - ·· 3:14-
4.25 270 3.17 
4.50 325 3.15 
4.75 400 3.11 
5.00 450 3.05 
5.32 500 3.84 
5.64 635 3. 77 
6.00 3.96 
6.50 5.05 

7.00 4.71 
7.65 5.57 
9.00 
10.00 
11.00 
11.38 

--- - -----

8.81 
4.37 
2.76 
030 

100.00 

0~34" 0~34··--

2.91 3.25 
2.35 5.60 
2.57 8.17 
2.53 10.70 
2.39 13.09 ----- 1.98___ . -- -f5.07 ·---

2.92 17.99 
2.68 20.67 
2.75 23.42 
2.74 26.16 
2.88 29.04 
3.00 32.04 
3.05 35.09 
3.05 38.14 
3.09 41.23 

44.37 
3.17 47.54 
3.15 50.70 
3.11 53.81 
3.05 56.86 
3.84 60.70 
3.77 64.47 
3.96 68.43 
5.05 73.48 

4.71 78.19 
5.57 83.76 
8.81 
4.37 
2.76 
0.30 

100.00 

92.57 
96.94 
99.70 
100.00 

100.00 

Phone: (562) 907-3607 

r-

. 70 
~ 0 

Cumulative Weight Percent greater than 

Weight Phi 1 Particle Size 

percent Value I Inches !Millimeters 

5 0.44 0.0291 0.739 
10 0.93 0.0207 0.525 
16 
25 
40 
50 
60 
75 
84 
90 
95 

1.58 
2.39 
3.65 
4.44 
5.26 
6.66 
7.68 
8.60 
9.56 

0.0132 0.335 
0.0075 0.190 
0.0031 0.080 
0.0018 0.046 
0.0010 0.026 
0.0004 0.010 
0.0002 0.005 
0.0001 0.003 
0.0001 0.001 

Measure I Trask I Inman I Folk-Ward 
Median, phi 
Median, in. 
Median, mm 

Mean, phi 
Mean, in. 
Mean, mm 

4.44 
0.0018 
0.046 

3.32 
0.0039 
0.100 

4.44 4.44 
0.0018 0.0018 
0.046 0.046 

4.63 4.57 
0.0016 0.0017 
0.040 0.042 

Sorting 4.389 3.051 2.907 
Skewness 0.944 0.061 0.091 
Kurtosis 0.173 0.494 0.876 

Grain Size Description T Fine sand 
(ASTM-USCS Scale\ (based on Mean from Trask) 

Description 

Gravel 
Coarse Sand 
Medium Sand 

Fine Sand 
Silt 

Clav 

I Retained I Weight 
on Sieve # I Percent 

4 0.00 
10 
40 
200 

>0.005 mm 
<0.005mm 

Total 

0.00 
13.09 
28.14 
42.52 
16.24 

100 

Fax: (562) 907-3610 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

CAPILLARY PRESSURE DATA 
(ASTM 06836, Centrifugal Method: air displacing water) 

PROJECT NAME: Former CENCO Refinery 
PROJECT NO: 54203.002 

Sample 10 

Capillary Pressure 
Height Above 8102-2.5 at 3.15 ft. 
Water Table, Saturation, I Moisture, 

psi I em water ft % Pore Volume %dry weight 

0.000 0.00 0.000 100.0 18.5 
0.083 5.82 0.192 100.0 18.5 
0.186 13.1 0.431 100.0 18.5 
0.331 23.3 0.766 100.0 18.5 
0.517 36.4 1.20 100.0 18.5 
0.745 52.4 1.72 99.7 18.5 
1.014 71.3 2.35 99.3 18.4 
1.32 93.1 3.06 98.8 18.3 
2.07 145 4.79 98.4 18.2 
2.98 209 6.90 97.8 18.1 
4.06 285 9.38 96.8 17.9 
5.30 372 12.3 95.6 17.6 
6.70 471 15.5 94.7 17.4 
8.28 582 19.2 94.1 17.3 
18.6 1309 43.1 92.6 17.0 

Specific Permeability to Air, md: 94.2 

Permeability to Water, md: 1.14 

Saturated Hydraulic Conductivity, em/sec: 1.06E-06 
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PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

Project Name: Former CENCO Refinery 
Project No: 54203.002 
Sample 10: 8102-2.5 at 3.15 ft. 

van Genuchten Parameters 
alpha ( 1 /em) 
n 
residual water 
total water 
m 
Water Perm (mD) 
Air Perm (mD) 
R2 

TABLE 1 

4.673E-03 
1.863 
0.905 
1.000 
0.463 

1.14 
94.2 

0.99456 

Notes: alpha, n, and residual saturation are capillary parameters defined by the following equation (van 
Genuchten, 1980), with m = 1-1/n, S =water saturation, and h =capillary head (em): 

Sr +[(Ss -Sr)/(l+(ah)n)m] 

Laboratory Measured Data 
Capillary 8102·2.5 at 3.15 ft. Predicted Moisture 

Head (em) Volumetric Moisture by Curve Fit RPD(%) 
0.00 1.000 1.000 0.00% 
5.82 1.000 1.000 -0.01% 
13.09 1.000 1.000 -0.02% 
23.28 1.000 0.999 -0.07% 
36.37 1.000 0.998 -0.16% 
52.37 0.997 0.997 -0.01% 
71.28 0.993 0.995 0.22% 
93.10 0.988 0.992 0.38% 
145.47 0.984 0.984 0.03% 
209.48 0.978 0.975 -0.33% 
285.12 0.968 0.965 -0.26% 
372.41 0.956 0.956 0.06% 
471.33 0.947 0.949 0.21% 
581.89 0.941 0.943 0.18% 
1309.24 0.926 0.925 -0.14% 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

\... 
Soil Moisture Retention Curve Fitting for Quantifying 

The Hydraulic Functions of Unsaturated Soils 

TABLE 2 

Project Name: Former GENCO Refinery 
Project No: 54203.002 
Sample ID: 8102-2.5 at 3.15 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976) 

Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

0.001 1.000 1.14E+OO 4.33E-13 
0.02 1.000 1.13E+OO 1.25E-09 
0.04 1.000 1.13E+OO 7.86E-09 
0.05 1.000 1.13E+OO 1.42E-08 
0.08 1.000 1.13E+OO 4.96E-08 
0.09 1.000 1.13E+OO 6.79E-08 

1 1.000 1.11 E+OO 4.09E-05 
1.2 1.000 1.11 E+OO 6.64E-05 
1.3 1.000 1.11E+OO 8.22E-05 
1.5 1.000 1.10E+OO 1.20E-04 
2 1.000 1.10E+OO 2.58E-04 
3 1.000 1.08E+OO 7.59E-04 
5 1.000 1.05E+OO 2.95E-03 
7 1.000 1.02E+OO 7.20E-03 
9 1.000 9.93E-01 1.40E-02 
11 1.000 9.67E-01 2.39E-02 
15 1.000 9.17E-01 5.43E-02 
20 0.999 8.60E-01 1.16E-01 
25 0.999 8.07E-01 2.08E-01 
30 0.999 7.57E-01 3.35E-01 
35 0.999 7.10E-01 4.99E-01 
40 0.998 6.66E-01 7.03E-01 
45 0.998 6.24E-01 9.48E-01 
50 0.997 5.85E-01 1.24E+OO 
60 0.996 5.14E-01 1.94E+OO 
70 0.995 4.51 E-01 2.82E+OO 

75 0.994 4.23E-01 3.33E+OO 
80 0.994 3.96E-01 3.87E+OO 
85 0.993 3.71 E-01 4.45E+OO 
90 0.992 3.4 7E-01 5.07E+OO 
95 0.992 3.25E-01 5.72E+OO 
100 0.991 3.05E-01 6.41 E+OO 
120 0.988 2.35E-01 9.42E+OO 
140 0.985 1.81 E-01 1.28E+01 
160 0.982 1.40E-01 1.63E+01 -.. 180 0.979 1.10E-01 1.99E+01 
200 0.976 8.61 E-02 2.35E+01 
220 0.973 6.81 E-02 2.70E+01 
240 0.971 5.42E-02 3.04E+01 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

TABLE 2 

Project Name: Former GENCO Refinery 
Project No: 54203.002 
Sample ID: 8102-2.5 at 3.15 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976) 

Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

260 0.966 4.35E-02 3.36E+01 
260 0.966 3.52E-02 3.66E+01 
300 0.963 2.67E-02 3.95E+01 
320 0.961 2.35E-02 4.21 E+01 

340 0.959 1.94E-02 4.46E+01 
360 0.957 1.61 E-02 4.69E+01 
360 0.956 1.35E-02 4.91 E+01 
400 0.954 1.14E-02 5.11E+01 
420 0.952 9.62E-03 5.30E+01 
440 0.951 8.16E-03 5.47E+01 
460 0.950 7.00E-03 5.63E+01 
460 0.946 6.02E-03 5.76E+01 
500 0.947 5.20E-03 5.92E+01 
550 0.944 3.67E-03 6.24E+01 
600 0.942 2.65E-03 6.51E+01 
650 0.940 1.96E-03 6.74E+01 
700 0.936 1.48E-03 6.94E+01 
750 0.936 1.13E-03 7.11E+01 
600 0.935 6.61 E-04 7.26E+01 

850 0.933 6.94E-04 7.39E+01 
900 0.932 5.54E-04 7.51 E+01 
950 0.931 4.47E-04 7.62E+01 

1000 0.930 3.65E-04 7.72E+01 
1050 0.929 3.00E-04 7.60E+01 
1100 0.926 2.49E-04 7.66E+01 
1150 0.927 2.06E-04 7.95E+01 
1200 0.926 1.75E-04 8.01 E+01 
1250 0.926 1.49E-04 8.07E+01 
1300 0.925 1.27E-04 8.13E+01 
1350 0.924 1.09E-04 6.16E+01 
1400 0.924 9.40E-05 6.22E+01 
1450 0.923 8.15E-05 6.27E+01 

1500 0.923 7.09E-05 6.31 E+01 
1550 0.922 6.21 E-05 6.34E+01 
1600 0.922 5.45E-05 8.36E+01 
1650 0.921 4.81 E-05 6.41E+01 
1700 0.921 4.25E-05 8.44E+01 
1750 0.921 3.76E-05 6.47E+01 
1600 0.920 3.37E-05 6.50E+01 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

Project Name: 
Project No: 
Sample ID: 

TABLE 2 

Former GENCO Refinery 
54203.002 
8102-2.5 at 3.15 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976) 

Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

1850 0.920 3.01E-05 8.52E+01 
1900 0.920 2.70E-05 8.55E+01 
1950 0.919 2.42E-05 8.57E+01 
2000 0.919 2.18E-05 8.59E+01 
2200 0.918 1.48E-05 8.67E+01 
2400 0.917 1.03E-05 8.73E+01 
2600 0.916 7.41 E-06 8.78E+01 
2800 0.916 5.46E-06 8.83E+01 
3000 0.915 4.10E-06 8.87E+01 
3200 0.914 3.14E-06 8.90E+01 
3400 0.914 2.44E-06 8.93E+01 
3600 0.914 1.93E-06 8.96E+01 
3800 0.913 1.54E-06 8.98E+01 
4000 0.913 1.25E-06 9.00E+01 
4200 0.913 1.02E-06 9.02E+01 
4400 0.912 8.40E-07 9.04E+01 
4600 0.912 6.98E-07 9.06E+01 
4800 0.912 5.85E-07 9.07E+01 
5000 0.912 4.94E-07 9.08E+01 
5200 0.911 4.20E-07 9.10E+01 
5400 0.911 3.59E-07 9.11 E+01 
5600 0.911 3.09E-07 9.12E+01 
5800 0.911 2.67E-07 9.13E+01 
6000 0.911 2.32E-07 9.14E+01 
6500 0.910 1.66E-07 9.16E+01 
7000 0.910 1.22E-07 9.17E+01 
7500 0.910 9.18E-08 9.19E+01 
8000 0.909 7.02E-08 9.20E+01 
8500 0.909 5.46E-08 9.21E+01 
9000 0.909 4.30E-08 9.23E+01 
9500 0.909 3.44E-08 9.23E+01 
10000 0.909 2.78E-08 9.24E+01 
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PTS File No: 36013 
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M 

Client: Blasland, Bouck & Lee, Inc. PTS File No: 36013 
Project: Former CENCO Refinery Sample 10: 8102-2.5 
Project No: 54203 Depth, ft: 3.7 

I Grv I Sand Size I Silt I Clay I crs I mealum I nne 
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/ 90 
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Particle Size, mm 

Sample Increment Cumulative Cumulative Weight Percent greater than 
Opening Phi of u.s. Weight, Weight, Weight, Weight I Phi L Particle Size 

Inches 1 Millimeters Screen No. grams percent percent percent Value J Inches I Millimeters 

0.2500 6.351 -2.67 114 0.00 0.00 0.00 5 2.20 0.0086 0.218 
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 2.76 0.0058 0.148 
--- --- ···------------------- ------------ . ------------

0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 3.17 0.0044 0.111 
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.70 0.0030 0.077 

-. 

1.189 
.. ------- -- --·· ·----- -------- .. 0.00 ---

0.00 ·---·--· ---
0.0468 -0.25 16 0.00 40 4.57 0.0017 0.042 
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 5.21 0.0011 0.027 
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 5.91 0.0007 0.017 
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 7.15 0.0003 0.007 
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 8.17 0.0001 0.003 
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 9.00 0.0001 0.002 

----- 0.0139·-· 0~354 
--- --1.50- - -45 ··o.:ra· .. - o.TO ----(fTO 95 9.93 0.0000 0.001 

0.0117 0.297 1.75 50 1.07 1.07 1.17 
0.0098 0.250 2.00 60 2.05 2.05 3.22 Measure I Trask I Inman I Folk-Ward 
0.0083 0.210 2.25 70 2.24 2.24 5.46 Median, phi 5.21 5.21 5.21 
0.0070 0.177 2.50 80 2.00 2.00 7.46 Median, in. 0.0011 0.0011 0.0011 
0.0059 0.149 2.75 100 2.45 2.45 9.91 Median, mm 0.027 0.027 0.027 
0.0049 0.125 3.00 120 3.35 3.35 13.26 
0.0041 0.105 3.25 140 4.00 4.00 17.26 Mean, phi 4.58 5.67 5.52 
0.0035 0.088 3.50 170 4.24 4.24 21.49 Mean, in. 0.0017 0.0008 0.0009 
0.0029 0.074 3.75 200 4.35 4.35 25.84 Mean, mm 0.042 0.020 0.022 

- --- t>".o63 ___ -- ·-·--·--·· ----------

4.39 
-·-· -- _ ______ , ... 

0.0025 4.00 230 4.39 30.23 
0.0021 0.053 4.25 270 4.34 4.34 34.57 Sorting 3.307 2.501 2.422 

0.00174 0.0442 4.50 325 4.23 4.23 38.80 Skewness 0.863 0.183 0.202 
0.00146 0.0372 4.75 400 4.07 4.07 42.87 Kurtosis 0.239 0.546 0.919 
0.00123 0.0313 5.00 450 3.90 3.90 46.77 Grain Size Description I Silt 

0.000986 0.0250 5.32 500 4.81 4.81 51.58 (ASTM-USCS Scale) (based on Mean from Trask) 
0.000790 0.0201 5.64 635 4.69 4.69 56.27 
0.000615 0.0156 6.00 4.94 4.94 61.21 Description I Retained .I Weight 
0.000435 0.0110 6.50 6.33 6.33 67.54 on Sieve# Percent 
0.000308 0.00781 7.00 5.87 5.87 73.41 Gravel 4 0.00 
0.000197 0.00500 7.65 6.74 6.74 80.14 Coarse Sand 10 0.00 

l--ifoooo77 ------··· --

9.89 
-9:89 _____ 

0.00195 9.00 90.03 Medium Sand 40 0.00 
0.000038 0.000977 10.00 5.32 5.32 95.35 Fine Sand 200 25.84 
0.000019 0.000488 11.00 4.16 4.16 99.51 Silt >0.005 mm 54.30 
0.000015 0.000375 11.38 0.49 0.49 100.00 Clay <0.005 mm 19.86 

TOTALS 100.00 100.00 100.00 Total 100 

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610 
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PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

PHYSICAL PROPERTIES DATA- AIR/WATER CAPILLARY PRESSURE 

PROJECT NAME: 
PROJECT NO: 

SAMPLE 
I D. 

8180-2.5 

8121-2.5 

Former GENCO Refinery 
54203.002 

DEPTH, 
ft. 

3.4 

2.9 

API RP 40 I 
METHODS· ASTM 02216 

SAMPLE MOISTURE 
ORIENT. CONTENT 

(1) (% wt) 

v 13.4 

v 15.7 

API RP40 API RP40 API RP40 

DENSITY POROSITY, %Vb (2) PORE FLUID 

BULK I GRAIN I AIR SATURATIONS,% Pv (3) 
(glee) (glee) TOTAL FILLED WATER I NAPL 

1.75 2.71 35.5 11.5 66.6 1.1 

1.69 2.67 36.6 8.9 56.2 19.5 

(1) Sample Orientation: H = horizontal; V = vertical (2) Total Porosity = no pore fluids in place; all interconnected pore channels; Air Filled = pore 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

(1) Sample Orientation: H " horizontal; V = vertical (2) Total Porosity ::: no pore fluids in place; all interconnected pore channels; Air Filled ::: pore 
channels not occupied by pore fluids (3) Water:; 0.9996 glee, Hydrocarbon "0.8600 glee; Vb ::Bulk Volume, cc; Pv =Pore Volume, cc; NO:: Not 

. Detected 

~ 



PT~Jboratories r Blasland, Bouck & '("'·. Inc. 
PTS File No . .J6013 

FREE PRODUCT MOBILITY: INITIAL AND RESIDUAL SATURATIONS 

PROJECT NAME: 
PROJECT NO: 

SAMPLE 
I D. 

B180-2.5 

B121-2.5 

Former GENCO Refinery 
54203.002 

METHODS· API RP40 

SAMPLE BULK 

API RP40 API RP40 

GRAIN TOTAL 
DEPTH, ORIENTATION DENSITY, DENSITY, POROSITY, 

ft. (1) (glee) (glee) %Vb 

4.3 H 1.83 2.73 32.9 
NOTE: No free product produced. Produced water clear with no odor. 

4.15 H 1.85 2.66 30.7 
NOTE: No free product produced. Produced water clear with no odor. 

NIA = Not Analyzed. Vb = Bulk Volume, Pv = Pore Volume. (1) H = horizontal, V =vertical 

ASTM D425M DEAN-5TARK 
' 

PORE FLUID SATURATIONS, % Pv 
Initial Fluid Saturations After Centrifuge at 1000xG 

WATER (Swi) I NAPL (Soi) 
SATURATION SATURATION 

WATER (Srw) I NAPL (Sor) 
SATURATION SATURATION 

72.2 ND<0.1 64.6 ND<0.1 

72.5 4.3 66.8 4.3 

Soi = Initial NAPL Saturation as received prior to centrifuging at 1000xG, Swi =Initial Water Saturation as received prior to centrifuging at 1 OOOxG 
Sor =Residual NAPL Saturation after centrifuging at 1000xG, Srw =Residual Water Saturation after centrifuging at 1000xG 
Fluid Densities for pore fluid saturation calculations: Water =0.9996 glee, NAPL = 0.8600 glee. 



Blasland, Bouck & '("' Inc. 
PTS File No: .:56013 

FREE PRODUCT MOBILITY: INITIAL AND RESIDUAL SATURATIONS 

PROJECT NAME: 
PROJECT NO: 

SAMPLE 
I D. 

8180-2.5 

8121-2.5 

Former GENCO Refinery 
54203.002 

METHODS· API RP40 

SAMPLE BULK 

API RP40 API RP40 

GRAIN TOTAL 
DEPTH, ORIENTATION DENSITY, DENSITY, POROSITY, 

ft. (1) (glee) (glee) %Vb 

4.3 H 1.83 2.73 32.9 
NOTE: No free product produced. Produced water clear with no odor. 

4.15 H 1.85 2.66 30.7 
NOTE: No free product produced. Produced water clear with no odor. 

N/A = Not Analyzed. Vb = Bulk Volume, Pv = Pore Volume. (1) H = horizontal, V = vertical 

ASTM D425M DEAN-5TARK 

PORE FLUID SATURATIONS,% Pv 
Initial Fluid Saturations After Centrifuge at 1 OOOxG 

WATER (Swi) I NAPL (Soi) 
SATURATION SATURATION 

WATER (Srw) I NAPL (Sor) 
SATURATION SATURATION 

72.2 ND<0.1 64.6 ND<0.1 

72.5 4.3 66.8 4.3 

Soi = Initial NAPL Saturation as received prior to centrifuging at 1 OOOxG, Swi = Initial Water Saturation as received prior to centrifuging at 1 OOOxG 
Sor =Residual NAPL Saturation after centrifuging at 1000xG, Srw =Residual Water Saturation after centrifuging at 1 OOOxG 
Fluid Densities for pore fluid saturation calculations: Water =0.9996 glcc, NAPL = 0.8600 glee. 



PTS Ll:ratories, Inc. 

PROJECT NAME: 
PROJECT NO: 

Sample ID 

8180-2.5 

8121-2.5 

(1) Based on Mean from Trask 

Former CENCO Refinery 
54203.002 

PARTICLE SIZE SUMMARY 
(METHODOLOGY: ASTM D422/D4464M) 

81asland, 8cr< & Lee, Inc. 

PTS File No: 36013 

Median Particle Size Distribution, wt. percent Silt 
Mean Grain Size Grain Size I Sand Size I I & 

Depth, ft. Description ( 1 ) mm Gravel I Coarse I Medium I Fine I Silt Clay Clay 

3.4 Silt 0.027 0.00 0.00 2.73 25.83 50.84 20.60 71.44 

4.5 Silt 0.036 0.00 0.00 0.80 28.48 54.45 16.27 70.72 



PT~aboratories r Blasland, Bouck & r Inc. 
PTS File No: 36013 

PHYSICAL PROPERTIES DATA- VAPOR TRANSPORT PACKAGE 

PROJECT NAME: Former CENCO Refinery 
PROJECT NO: 54203.002 

METHODOLOGY· API RP40/ASTM 02216 API RP40 API RP40 APIRP40 ASTM 0425M API RP40 WALKLEY -BLACK 
POROSITY (2) TOTAL TOTAL FRACTION 

SAMPLE MOISTURE DENSITY AIR WATER PORE FLUID (3) ORGANIC ORGANIC 

SAMPLE DEPTH, ORIENTATION CONTENT, DRY BULK, I GRAIN, TOTAL, FILLED, FILLED, EFFECTIVE, SATURATIONS, CARBON, CARBON, 

I D. ft. (1) %weight I cm"/cm, glcm~ g/cm~ cm~lcm~ cm~lcm, cm,lcm, cm"lcm, %Pv mg/kg gig 

8180-2.5 3.05 v 13.0 0.250 1.92 2.71 0.293 0.043 0.250 0.063 85.2 2650 2.65E-03 

8121-2.5 3.6 v 13.6 0.250 1.84 2.65 0.306 0.056 0.250 0.100 81.7 5250 5.25E-03 

(1) Sample Orientation: H =horizontal; V =vertical (2) Total Porosity= no pore fluids in place; all interconnected pore channels; Air Filled= pore channels not occupied by pore fluids, native sample; .. ·-~ ... . ..... ..................... ' . ..... ................. ' ...... ..... .. ,_ ..... - . . . 



PT~Jboratories r Blasland, Bouck & ("' Inc. 
PTS File No: 36013 

PHYSICAL PROPERTIES DATA- VAPOR TRANSPORT PACKAGE 

PROJECT NAME: Former CENCO Refinery 
PROJECT NO: 54203.002 

METHODOLOGY· API RP40/ASTM 02216 API RP40 API RP40 API RP40 ASTM 0425M API RP40 WALKLEY .SLACK 
POROSITY (2) TOTAL TOTAL FRACTION 

SAMPLE MOISTURE DENSITY AIR WATER PORE FLUID (3) ORGANIC ORGANIC 
SAMPLE DEPTH, ORIENTATION CONTENT, DRY BULK, I GRAIN, TOTAL, FILLED, FILLED, EFFECTIVE, SATURATIONS, CARBON, CARBON, 

I D. ft. (1) %weight I cm~lcm~ glcm" g/cm" cm"lcm" cm"lcm" cm"lcm" cm"lcm" % Pv mglkg gig 

(1) Sample Orientation: H =horizontal; V = vertlcal (2) Total Porosity= no pore fluids in place; all interconnected pore channels; Air Filled= pore channels not occupied by pore flUids, native sample; 
Effective = drainage porosity (3) Water= 0.9996 glee; Hydrocarbon = 0.8600 glee Vb = Bulk Volume, cc; Pv = Pore Volume, cc; NO = Not Detected 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

PERMEABILITY DATA~ VAPOR TRANSPORT PACKAGE 

PROJECT NAME: Former CENCO Refinery 
PROJECT NO: 54203.002 

METHODOLOGY· API RP40 API RP40 I ASTM 05084 
25 PSI CONFINING PRESSURE 25 PSI CONFINING PRESSURE 

EFFECTIVE SPECIFIC SPECIFIC INTRINSIC 

SAMPLE PERMEABILITY PERMEABILITY PERMEABILITY HYDRAULIC PERMEABILITY 

SAMPLE DEPTH, ORIENTATION TO AIR (2), TO AIR (3), TO WATER (4), CONDUCTIVITY (4), TO WATER (4), 

I D. ft. (1) millidarcy millidarcy millidarcy cm/s em' 

8180-2.5 3.05 v 21.6 94.2 

8121-2.5 3.6 v 1.59 37.2 

8180-2.5 2.9 v 2.22 2.09E-06 2.19E-11 

8121-2.5 3.8 v 17.7 1.67E-05 1.75E-10 

(1) Sample Orientation: H =horizontal, V =vertical, R =remold (2) Native State= As received with pore fluids in place; (3) Specific= without 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

(1) Sample Orientation: H = horizontal. V = vertical, R = remold (2) Native State =As received with pore fluids in place; (3) Specific =without 
moisture; (4) Permeability to water and conductivity measured at saturated conditions 



PT~aboratories Blasland, Bouck & ~. Inc. 
PTS File No: 36013 

SOIL CLASSIFICATION DATA- VAPOR TRANSPORT PACKAGE 

PROJECT NAME: Former CENCO Refinery 
PROJECT NO: 54203.002 

METHODS· ASTMD4318 ASTM D4318 ASTMD2487 USDA 
ATIERBERG LIMITS USCS I PLASTICITY uses USDA (2) 

SAMPLE DEPTH, LIQUID I PLASTIC !PLASTICITY CHART SYMBOL CLASSIFICATION, SOIL TEXTURE 

I D. ft. LIMIT LIMIT INDEX (Fines: <#40 Sieve) Group Symbol: Name SCHEME 

8180-2.5 2.5-5.0 18.8 12.0 6.8 CL-ML CL-ML: Silty clay with sand Silt loam 

8121-2.5 2.5-5.0 16.5 NP NP NON-PLASTIC ML: Silt with sand Silt loam 



r r 
PTS CLaboratories Blasland, Bouck & C. Inc. 

PTS File No: 36013 

SOIL CLASSIFICATION DATA- VAPOR TRANSPORT PACKAGE 

PROJECT NAME: Former CENCO Refinery 
PROJECT NO: 54203.002 

METHODS· ASTM 04318 ASTM D4318 ASTM D2487 USDA 

ATTERBERG LIMITS USCS I PLASTICITY uses USDA (2) 
SAMPLE DEPTH, LIQUID I PLASTIC !PLASTICITY CHART SYMBOL CLASSIFICATION, SOIL TEXTURE 

10. ft. LIMIT LIMIT INDEX (Fines: <#40 Sieve} Group Symbol: Name SCHEME 

(1) Silt assumed as fine fraction for NON-PLASTIC (NP) samples. (2} Sand considered to be >No. 200 sieve for USDA SOIL TEXTURE SCHEME. 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

CAPILLARY PRESSURE DATA 
(ASTM 06836, Centrifugal Method: air displacing water) 

PROJECT NAME: Former CENCO Refinery 
PROJECT NO: 54203.002 

Sample ID 

Capillary Pressure 
Height Above 8180-2.5 at 3.4 ft. 
Water Table, Saturation, I Moisture, 

psi I em water ft % Pore Volume %dry weight 

0.000 0.00 0.000 100.0 14.7 
0.087 6.12 0.201 100.0 14.7 
0.196 13.8 0.453 100.0 14.7 
0.348 24.5 0.806 100.0 14.7 
0.544 38.2 1.26 100.0 14.7 
0.783 55.1 1.81 100.0 14.7 
1.07 75.0 2.47 100.0 14.7 
1.39 97.9 3.22 99.3 14.6 
2.18 153 5.04 98.7 14.4 
3.13 220 7.25 97.5 14.2 
4.26 300 9.87 95.9 14.0 
5.57 392 12.9 93.4 13.5 

\... 7.05 496 16.3 91.8 13.2 
8.70 612 20.1 90.1 13.0 
19.6 1377 45.3 86.9 12.4 

Specific Permeability to Air, md: 61.0 

Permeability to Water, md: 5.89 

Saturated Hydraulic Conductivity, em/sec: 5.54E-06 
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PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

Project Name: Former GENCO Refinery 
Project No: 54203.002 
Sample 10: 8180-2.5 at 3.4 ft. 

van Genuchten Parameters 
alpha (1/cm) 
n 
residual water 
total water 
m 
Water Perm (mD) 
Air Perm (mD) 
R2 

TABLE 1 

2.991 E-03 
3.050 
0.860 
1.000 
0.672 

5.89 
61.0 

0.99712 

Notes: alpha, n, and residual saturation are capillary parameters defined by the following equation (van 
Genuchten, 1980), with m"' 1-1/n, S =water saturation, and h =capillary head (em): 

Sr + [(Ss- Sr) /(1 + (ah)n )m] 

Laboratory Measured Data* 
Capillary 8180-2.5 at 3.4 ft. Predicted Moisture 
Head (em) Volumetric Moisture by Curve Fit RPD(%) 

0.00 1.000 1.000 0.00% 
6.12 1.000 1.000 0.00% 
13.77 1.000 1.000 0.00% 
24.48 1.000 1.000 0.00% 
38.24 1.000 1.000 -0.01% 
55.07 1.000 1.000 -0.04% 
74.96 1.000 0.999 -0.10% 
97.91 0.993 0.998 0.44% 
152.98 0.987 0.992 0.52% 
220.29 0.975 0.979 0.33% 
299.84 0.959 0.957 -0.17% 
391.63 0.934 0.933 -0.11% 
495.65 0.918 0.912 -0.61% 
611.92 0.901 0.897 -0.53% 
1376.81 0.869 0.868 -0.12% 

*Residual saturation estimated by visual inspection of data prior to using iterative solver to fit van Genuchten alpha 

and n to the data. 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

TABLE 2 

Project Name: Former GENCO Refinery 
Project No: 54203.002 
Sample ID: 8180-2.5 at 3.4 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976) 

Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

0.001 1.000 5.89E+OO 1.00E-100 
0.02 1.000 5.89E+OO 8.85E-23 
0.04 1.000 5.89E+OO 4.34E-21 
0.05 1.000 5.89E+OO 1.52E-20 
0.08 1.000 5.89E+OO 2.14E-19 
0.09 1.000 5.89E+OO 4.15E-19 

1 1.000 5.89E+OO 3.17E-13 
1.2 1.000 5.89E+OO 8.83E-13 
1.3 1.000 5.89E+OO 1.39E-12 
1.5 1.000 5.89E+OO 3.10E-12 

\. 
2 1.000 5.89E+OO 1.56E-11 
3 1.000 5.89E+OO 1.53E-1 0 
5 1.000 5.89E+OO 2.71 E-09 
7 1.000 5.89E+OO 1.80E-08 
9 1.000 5.88E+OO 7.38E-08 
11 1.000 5.88E+OO 2.28E-07 
15 1.000 5.87E+OO 1.31 E-06 
20 1.000 5.85E+OO 6.59E-06 
25 1.000 5.83E+OO 2.31E-05 

30 1.000 5.81E+OO 6.44E-05 

35 1.000 5.77E+OO 1.53E-04 
40 1.000 5.74E+OO 3.24E-04 

45 1.000 5.69E+OO 6.28E-04 

50 1.000 5.65E+OO 1.14E-03 

60 1.000 5.54E+OO 3.15E-03 
70 0.999 5.41 E+OO 7.46E-03 

75 0.999 5.34E+OO 1.10E-02 
80 0.999 5.26E+OO 1.57E-02 

85 0.999 5.18E+OO 2.20E-02 

90 0.998 5.10E+OO 3.02E-02 
95 0.998 5.01 E+OO 4.06E-02 
100 0.998 4.91 E+OO 5.39E-02 

120 0.996 4.51E+OO 1.46E-01 
140 0.994 4.06E+OO 3.32E-01 
160 0.991 3.59E+OO 6.64E-01 
180 0.987 3.11E+OO 1.20E+OO 

200 0.983 2.65E+OO 1.99E+OO 

220 0.979 2.23E+OO 3.08E+OO 
240 0.974 1.84E+OO 4.48E+OO 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

TABLE 2 

Project Name: Former GENCO Refinery 
Project No: 54203.002 
Sample ID: 8180-2.5 at 3.4 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976) 

Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

260 0.968 1.50E+OO 6.20E+OO 
280 0.963 1.21E+OO 8.20E+OO 
300 0.957 9.66E-01 1.04E+01 
320 0.952 7.66E-01 1.29E+01 

340 0.946 6.05E-01 1.54E+01 
360 0.941 4.76E-01 1.80E+01 
380 0.936 3.74E-01 2.06E+01 
400 0.931 2.94E-01 2.31E+01 
420 0.927 2.31E-01 2.56E+01 
440 0.923 1.82E-01 2.80E+01 
460 0.919 1.43E-01 3.02E+01 
480 0.915 1.13E-01 3.23E+01 
500 0.912 9.00E-02 3.43E+01 
550 0.904 5.14E-02 3.87E+01 
600 0.898 3.02E-02 4.23E+01 
650 0.893 1.82E-02 4.52E+01 
700 0.889 1.12E-02 4.75E+01 
750 0.885 7.14E-03 4.95E+01 
800 0.882 4.64E-03 5.11 E+01 
850 0.880 3.08E-03 5.24E+01 

900 0.878 2.09E-03 5.35E+01 
950 0.876 1.44E-03 5.44E+01 
1000 0.874 1.01 E-03 5.51 E+01 
1050 0.873 7.20E-04 5.58E+01 
1100 0.872 5.21 E-04 5.63E+01 
1150 0.871 3.82E-04 5.68E+01 
1200 0.870 2.84E-04 5.72E+01 
1250 0.869 2.13E-04 5.76E+01 
1300 0.869 1.62E-04 5.79E+01 
1350 0.868 1.24E-04 5.81E+01 
1400 0.867 9.61 E-05 5.84E+01 
1450 0.867 7.50E-05 5.86E+01 
1500 0.866 5.90E-05 5.88E+01 
1550 0.866 4.68E-05 5.89E+01 
1600 0.866 3.74E-05 5.91 E+01 

\... 1650 0.865 3.01 E-05 5.92E+01 
1700 0.865 2.44E-05 5.93E+01 
1750 0.865 1.98E-05 5.95E+01 
1800 0.864 1.62E-05 5.96E+01 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

TABLE 2 

Project Name: Former GENCO Refinery 
Project No: 54203.002 
Sample ID: 8180-2.5 at 3.4 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976) 
Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

1850 0.864 1.34E-05 5.96E+01 
1900 0.864 1.11 E-05 5.97E+01 
1950 0.864 9.21E-06 5.98E+01 
2000 0.864 7.69E-06 5.99E+01 
2200 0.863 3.91E-06 6.01 E+01 
2400 0.862 2.11E-06 6.03E+01 
2600 0.862 1.19E-06 6.04E+01 
2800 0.862 7.04E-07 6.05E+01 
3000 0.862 4.31E-07 6.06E+01 
3200 0.861 2.72E-07 6.06E+01 

\... 3400 0.861 1.77E-07 6.07E+01 
3600 0.861 1.18E-07 6.07E+01 
3800 0.861 8.00E-08 6.07E+01 
4000 0.861 5.55E-08 6.08E+01 
4200 0.861 3.92E-08 6.08E+01 
4400 0.861 2.82E-08 6.08E+01 
4600 0.861 2.05E-08 6.08E+01 
4800 0.861 1.52E-08 6.08E+01 
5000 0.861 1.13E-08 6.09E+01 
5200 0.861 8.57E-09 6.09E+01 
5400 0.860 6.55E-09 6.09E+01 
5600 0.860 5.05E-09 6.09E+01 
5800 0.860 3.94E-09 6.09E+01 
6000 0.860 3.09E-09 6.09E+01 
6500 0.860 1.75E-09 6.09E+01 
7000 0.860 1.03E-09 6.09E+01 
7500 0.860 6.31 E-10 6.09E+01 
8000 0.860 3.98E-10 6.09E+01 
8500 0.860 2.59E-10 6.10E+01 
9000 0.860 1.72E-10 6.10E+01 
9500 0.860 1.17E-10 6.10E+01 
10000 0.860 8.12E-11 6.10E+01 
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CAPILLARY CURVE FIT: 8180-2.5 at 3.4 ft. 
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NOTE: *Residual saturation estimated by 
---·· -- visual inspection of data prior to using f-

iterative solver to fit van Genuchten alpha 
and n to the data. 

0.6 0.7 0.8 0.9 1.0 

Volumetric Moisture 

Curve fit by AQui-VER, INC. 
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PTS Laboratories, Inc. 
Client: 
Project: 
Project No: 

Blasland, Bouck & Lee, Inc. 
Former GENCO Refinery 
54203.002 

Particle Size Analysis - ASTM D4464M 

PTS File No: 
Sample 10: 
Depth, ft: 

36013 
8180-2.5 

3.4 
~~-G-rv--rl_c_r_s_! ____ m __ e_d_iu-m--~S-a-~-d~S~iz_e _______ fi_n_e __________ ,I _____________ S_ilt------------,~----C-1-a-y-,1 

14~---------------------------------------------------------------------/-----?-~' 100 

90 
12 . 

10 

~ 8 

-g 
c::: 6 

! 
4 

2 

0 

Opening Phi of 

----

Inches 1 Millimeters Screen 

0.2500 6.351 ·2.67 
0.1873 
0.1324 
0.0787 
0.0468 
0.0331 
0.0278 
0.0234 
0.0197 
0.0166 

·2.25 
·1.75 
·1.00 
·0.25 
0.25 
0.50 
0.75 
1.00 

- . 0.0139 

4.757 
3.364 
2.000 
1.189 
0.841 
0.707 
0.595 
0.500 
0.420 
0."3"54 
0.297 
0.250 
0.210 
0.177 
0.149 
0.125 
0.105 
0.088 

1.25 
f50- --

0.0117 
0.0098 
0.0083 
0.0070 
0.0059 
0.0049 
0.0041 
0.0035 
0.0029 

1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 

0.074 3.75 

u.s. 
No. 

1/4 
4 
6 
10 
16 
20 
25 
30 
35 
40 
45 
50 
60 
70 
80 
100 
120 
140 
170 
200 

0.0025 
0.0021 

0.00174 
0.00146 
0.00123 

0.000986 
0.000790 
0.000615 
0.000435 
0.000308 
0.000197 
0.000077 
0.000038 
0.000019 
0.000015 

··--o.oo3 -····-·4.oif · -- ·-·-23o ··-· -

TOTALS 

0.053 
0.0442 
0.0372 
0.0313 
0.0250 
0.0201 
0.0156 
0.0110 

0.00781 
0.00500 
0.00195 

0.000977 
0.000488 
0.000375 

© PTS Laboratorres, Inc. 

4.25 
4.50 
4.75 
5.00 
5.32 
5.64 
6.00 
6.50 
7.00 
7.65 
9.00 
10.00 
11.00 
11.38 

270 
325 
400 
450 
500 
635 

Particle Size, mm 

Sample 
Weight, 

grams 

0.00 

Increment Cumulative 
Weight, Weight, 

percent percent 

0.00 0.00 
0.00 0.00 0.00 
Cl.oo-· ··---- - -- ---o~oo----- ---·-o.oo----
o.oo 0.00 0.00 
0.00 0.00 0.00 
0.12 0.12 0.12 
0.29 0.29 0.41 
0.40 0.40 0.81 
0.68 0.68 1.49 
1.24 1.24 2.73 
Tso·----· -1.5o -·-· ····---~-

2.47 
2.09 
2.03 
2.21 
2.69 
3.04 
3.20 
3.24 
3.35 
3.50 
3.64 
3.74 
3.74 
3.67 
4.56 
4.43 
4.68 
6.06 
5.78 
7.03 
11.60 
5.50 
3.16 
0.34 

100.00 

2.47 
2.09 
2.03 
2.21 
2.69 
3.04 
3.20 
3.24 
3.35 
3.50 
3.64 
3.74 
3.74 
3.67 
4.56 
4.43 
4.68 
6.06 
5.78 
7.03 
11.60 
5.50 
3.16 
0.34 

100.00 

6.70 
8.79 
10.82 
13.03 
15.72 
18.76 
21.96 
25.21 
28.56 32:os··--
3s.7o 
39.44 
43.18 
46.85 
51.41 
55.84 
60.52 
66.58 
72.36 
79.40 
91.00 
96.50 
99.66 
100.00 

100.00 

Phone: (562) 907-3607 
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Cumulative Weight Percent greater than 

Weight I Phi 1 Particle Size 
percent Value I Inches !Millimeters 

5 1.58 0.0132 0.335 
10 
16 
25 
40 
50 
60 
75 
84 
90 
95 

2.15 
2.77 
3.48 
4.54 
5.22 
5.96 
7.24 
8.18 
8.88 
9.73 

0.0089 
0.0058 
0.0035 
0.0017 
0.0011 
0.0006 
0.0003 
0.0001 
0.0001 
0.0000 

0.226 
0.146 
0.089 
0.043 
0.027 
0.016 
0.007 
0.003 
0.002 
0.001 

Measure I Trask I Inman I Folk-Ward 
Median, phi 5.22 
Median, in. 0.0011 
Median, mm 0.027 

Mean, phi 4.38 
Mean, in. 0.0019 
Mean, mm 0.048 

5.22 5.22 
0.0011 
0.027 

5.48 
0.0009 
0.022 

0.0011 
0.027 

5.39 
0.0009 
0.024 

Sorting 3.678 2.705 2.587 
Skewness 0.906 0.095 0.100 
Kurtosis 0.185 0.506 0.889 

Grain Size Description I Silt 
(ASTM-USCS Scale) (based on Mean from Trask) 

Description 

Gravel 
Coarse Sand 
Medium Sand 

Fine Sand 
Silt 

Clay 

I Retained 
on Sieve# 

4 
10 
40 
200 

>0.005 mm 
<0.005 mm 

Total 

Weight 
Percent 

0.00 
0.00 
2.73 

25.83 
5084 
20.60 

100 

Fax: (562) 907-3610 
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PTS File No: 36013 

CAPILLARY PRESSURE DATA 
(ASTM 06836, Centrifugal Method: air displacing water) 

PROJECT NAME: Former GENCO Refinery 
PROJECT NO: 54203.002 

Sample ID 

Capillary Pressure 
Height Above 8121~2.5 at 2.9 ft. 
Water Table, Saturation, 

I 
Moisture, 

psi I em water ft % Pore Volume %dry weight 

0.000 0.00 0.000 100.0 17.0 
0.090 6.36 0.209 100.0 17.0 
0.203 14.3 0.471 100.0 17.0 
0.362 25.4 0.837 100.0 17.0 
0.565 39.7 1.31 100.0 17.0 
0.814 57.2 1.88 100.0 17.0 
1 .11 77.9 2.56 100.0 17.0 
1.45 102 3.35 99.3 16.8 
2.26 159 5.23 98.6 16.7 
3.26 229 7.53 95.8 16.1 
4.43 312 10.3 92.3 15.3 
5.79 407 13.4 87.4 14.3 

\.r 7.33 515 17.0 82.6 13.2 
9.04 636 20.9 79.8 12.6 
20.3 1431 47.1 72.1 11.0 

Specific Permeability to Air, md: 66.5 

Permeability to Water, md: 34.9 

Saturated Hydraulic Conductivity, em/sec: 3.32E-05 
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CAPILLARY PRESSURE 
Centrifugal Method 

Air Displacing Water System - ASTM D6836 

Project Name: Fonner GENCO Refinery 
Project No: 54203.002 

1-----+---·"-·"·--------~- -----+---

Sample ID: 8121-2.5 
Depth, It: 2.9 

- 100.0 

---~ 

----+---~-+---·· .. ---- ----+--------- ·-- --------- --· 

-----~+----+------+- -----f------+----+--

0 10 20 30 40 50 60 70 80 90 100 
Water Saturation, percent pore ..olume 

I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I ! I I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I 

0 2 4 6 8 10 12 14 16 

Moisture Content, percent dry weight 
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PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

Project Name: Former GENCO Refinery 
Project No: 54203.002 
Sample 10: 8121-2.5 at 2.9 ft. 

van Genuchten Parameters 
alpha (1/cm) 
n 
residual water 
total water 
m 
Water Perm (mD) 
Air Perm (mD) 
R2 

TABLE 1 

2.620E-03 
3.250 
0.705 
1.000 
0.692 

34.9 
66.5 

0.99863 

Notes: alpha, n, and residual saturation are capillary parameters defined by the following equation (van 
Genuchten, 1980), with m = 1-1/n, S =water saturation, and h"' capillary head (em): 

Sr + [(Ss - Sr) /(1 + (ah)n )m] 

Laborato Measured Data* 
Capillary 8121 ~2.5 at 2.9 ft. Predicted Moisture 

Head (em) Volumetric Moisture by Curve Fit RPD(%) 
0.00 1.000 1.000 0.00% 
6.36 1.000 1.000 0.00% 
14.31 1.000 1.000 0.00% 
25.43 1.000 1.000 0.00% 
39.74 1.000 1.000 -0.01% 
57.23 1.000 1.000 -0.04% 
77.89 1.000 0.999 -0.12% 
101.74 0.993 0.997 0.43% 
158.97 0.986 0.989 0.27% 
228.91 0.958 0.967 0.88% 
311.57 0.923 0.926 0.31% 
406.95 0.874 0.874 -0.02% 
515.05 0.826 0.825 -0.02% 
635.87 0.798 0.788 -1.22% 
1430.70 0.721 0.720 -0.14% 

'Residual saturation estimated by visual inspection of data prior to using iterative solver to fit van Genuchten alpha 
and n to the data. 
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\., 
Soil Moisture Retention Curve Fitting for Quantifying 

The Hydraulic Functions of Unsaturated Soils 

TABLE 2 

Project Name: Former GENCO Refinery 
Project No: 54203.002 
Sample ID: 8121-2.5 at 2.9 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976) 
Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

0.001 1.000 3.49E+01 1.00E-100 
0.02 1.000 3.49E+01 3.22E-25 
0.04 1.000 3.49E+01 2.32E-23 
0.05 1.000 3.49E+01 9.13E-23 
0.08 1.000 3.49E+01 1.63E-21 
0.09 1.000 3.49E+01 3.35E-21 

1 1.000 3.49E+01 8.51 E-15 
1.2 1.000 3.49E+01 2.60E-14 
1.3 1.000 3.49E+01 4.24E-14 
1.5 1.000 3.49E+01 1.02E-13 

\..., 
2 1.000 3.49E+01 5.94E-13 
3 1.000 3.49E+01 7.11E-12 
5 1.000 3.49E+01 1.63E-10 
7 1.000 3.49E+01 1.28E-09 
9 1.000 3.49E+01 5.95E-09 
11 1.000 3.49E+01 2.03E-08 
15 1.000 3.49E+01 1.36E-07 
20 1.000 3.48E+01 7.92E-07 
25 1.000 3.47E+01 3.11 E-06 
30 1.000 3.47E+01 9.48E-06 
35 1.000 3.46E+01 2.44E-05 
40 1.000 3.45E+01 5.52E-05 
45 1.000 3.43E+01 1.13E-04 
50 1.000 3.42E+01 2.16E-04 
60 1.000 3.38E+01 6.59E-04 
70 0.999 3.33E+01 1.69E-03 
75 0.999 3.31 E+01 2.57E-03 
80 0.999 3.28E+01 3.81 E-03 
85 0.998 3.25E+01 5.52E-03 
90 0.998 3.22E+01 7.81E-03 
95 0.998 3.18E+01 1.08E-02 
100 0.997 3.14E+01 1.48E-02 
120 0.995 2.98E+01 4.43E-02 
140 0.992 2.78E+01 1.11E-01 
160 0.988 2.55E+01 2.43E-01 
180 0.983 2.31 E+01 4.76E-01 
200 0.977 2.06E+01 8.57E-01 
220 0.970 1.81 E+01 1.43E+OO 
240 0.962 1.57E+01 2.25E+OO 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

TABLE 2 

Project Name: Former GENCO Refinery 
Project No: 54203.002 
Sample ID: 8121-2.5 at 2.9 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976) 

Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

260 0.953 1.33E+01 3.33E+OO 
280 0.943 1.12E+01 4.72E+OO 
300 0.932 9.33E+OO 6.40E+OO 
320 0.921 7.67E+OO 8.35E+OO 
340 0.910 6.25E+OO 1.06E+01 
360 0.899 5.06E+OO 1.30E+01 
380 0.888 4.06E+OO 1.55E+01 
400 0.878 3.25E+OO 1.81 E+01 
420 0.868 2.60E+OO 2.08E+01 
440 0.858 2.07E+OO 2.35E+01 
460 0.848 1.65E+OO 2.61 E+01 
480 0.840 1.31 E+OO 2.86E+01 
500 0.831 1.05E+OO 3.11 E+01 
550 0.813 5.98E-01 3.66E+01 
600 0.797 3.48E-01 4.14E+01 
650 0.785 2.07E-01 4.53E+01 
700 0.774 1.26E-01 4.86E+01 
750 0.765 7.82E-02 5.13E+01 
800 0.758 4.97E-02 5.35E+01 
850 0.751 3.23E-02 5.53E+01 
900 0.746 2.14E-02 5.68E+01 
950 0.742 1.44E-02 5.80E+01 
1000 0.738 9.92E-03 5.91E+01 
1050 0.735 6.92E-03 6.00E+01 
1100 0.732 4.90E-03 6.07E+01 
1150 0.729 3.52E-03 6.13E+01 
1200 0.727 2.57E-03 6.19E+01 
1250 0.725 1.89E-03 6.24E+01 
1300 0.723 1.41E-03 6.28E+01 
1350 0.722 1.06E-03 6.31 E+01 
1400 0.721 8.07E-04 6.34E+01 
1450 0.720 6.20E-04 6.37E+01 
1500 0.718 4.80E-04 6.39E+01 
1550 0.718 3.75E-04 6.41E+01 
1600 0.717 2.95E-04 6.43E+01 

\.... 1650 0.716 2.34E-04 6.45E+01 
1700 0.715 1.86E-04 6.46E+01 
1750 0.715 1.50E-04 6.48E+01 
1800 0.714 1.21 E-04 6.49E+01 



PTS Laboratories Blasland, Bouck & Lee, Inc. 
PTS File No: 36013 

Soil Moisture Retention Curve Fitting for Quantifying 
The Hydraulic Functions of Unsaturated Soils 

Project Name: 
Project No: 
Sample 10: 

TABLE 2 

Former CENCO Refinery 
54203.002 
8121·2.5 at 2.9 ft. 

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS 
Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976) 
Head (em) Volumetric Moisture Effective Water Perm. Effective Air Perm. 

1850 0.713 9.81 E-05 6.50E+01 
1900 0.713 8.02E-05 6.51 E+01 
1950 0.712 6.58E·05 6.52E+01 
2000 0.712 5.43E-05 6.53E+01 
2200 0.711 2.63E·05 6.55E+01 
2400 0.710 1.36E-05 6.57E+01 
2600 0.709 7.38E-06 6.59E+01 
2800 0.708 4.20E·06 6.60E+01 
3000 0.708 2.48E-06 6.61E+01 
3200 0.707 1.52E-06 6.61E+01 
3400 0.707 9.57E·07 6.62E+01 
3600 0.707 6.19E-07 6.62E+01 
3800 0.707 4.10E-07 6.63E+01 
4000 0.706 2.77E-07 6.63E+01 
4200 0.706 1.91 E·07 6.63E+01 
4400 0.706 1.34E-07 6.63E+01 
4600 0.706 9.56E-08 6.63E+01 
4800 0.706 6.91 E·08 6.64E+01 
5000 0.706 5.06E-08 6.64E+01 
5200 0.706 3.75E-08 6.64E+01 
5400 0.706 2.82E·08 6.64E+01 
5600 0.706 2.13E-08 6.64E+01 
5800 0.706 1.63E-08 6.64E+01 
6000 0.706 1.26E·08 6.64E+01 
6500 0.706 6.85E-09 6.64E+01 
7000 0.705 3.89E-09 6.64E+01 
7500 0.705 2.30E·09 6.65E+01 
8000 0.705 1.41 E-09 6.65E+01 
8500 0.705 8.86E-10 6.65E+01 
9000 0.705 5.73E·10 6.65E+01 
9500 0.705 3.79E-10 6.65E+01 
10000 0.705 2.57E-10 6.65E+01 
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Blasland, Bouck & Lee, Inc. 

PTS File No: 36013 

CAPILLARY CURVE FIT: 8121-2.5 at 2.9 ft. 
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NOTE: *Residual saturation estimated by 
------+-----+----+----Jvisual inspection of data prior to using f--

iterative solver to fit van Genuchten alpha 
and n to the data. 
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Volumetric Moisture 

Curve fit by AQUI·VER,INC. 
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PTS Laboratories, Inc. Particle Size Analysis - ASTM 04464M 

Client: Blasland, Bouck & Lee, Inc. PTS File No: 36013 
Project: Former GENCO Refinery Sample ID: 8121-2.5 
Project No: 54203.002 Depth, ft: 4.5 

I Grv I Sand Size I Silt I Clay I crs I medium I 71ne 

10 100 r:::-9 90 

8 80 

7 70 
~ 

~ • .. 
6 . 60 i 

i r-
5 r--r-r- - r- 50 ~ i -- v~ r-~ 

- 1i I: 
r- v r-

r--

B 
4 40:; 

/:/ 
E 

r- :I 
3 30 0 

- v -
2 - vv . 20 

1 .d1J-__,v 10 

0 .-- 0 

~ s 0) r-- 0 ;:; g 1::: ll) ~ M 

~ 
M .... 0 0 1::: ll) 

ro 0 g N (() ~ 0 .... g r--
[T) [T) "'"": r-- M N .... .... 0 0 8 N .... 0) M 
c:6 cri 0 0 0 0 d 0 0 d 0 0 0 § § ~ 

d d d 0 0 
0 d d 

Particle Size, mm 

Sample Increment Cumulative Cumulative Weight Percent greater than 

Opening Phi of u.s. Weight, Weight, Weight, Weight I Phi I Particle Size 

Inches I Millimeters Screen No. grams percent percent percent Value I Inches I Millimeters 

0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 2.22 0.0085 0.215 
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 2.69 0.0061 0.155 

---- ---- - -·-· ·····-·--·-------- ----··----- -- ---- -------

0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 3.06 0.0047 0.120 
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 3.54 0.0034 0.086 

------------ --1.f89 f6 --------------·-·-··-- ---

40 0.052 0.0468 -0.25 0.00 0.00 0.00 4.26 0.0020 
0.0331 0.841 0.25 20 0.12 0.12 0.12 50 4.78 0.0014 0.036 
0.0278 0.707 0.50 25 0.24 0.24 0.36 60 5.39 0.0009 0.024 
0.0234 0.595 0.75 30 0.17 0.17 0.53 75 6.67 0.0004 0.010 
0.0197 0.500 1.00 35 0.08 0.08 0.61 84 7.68 0.0002 0.005 
0.0166 0.420 1.25 40 0.19 0.19 0.80 90 8.57 0.0001 0.003 

-0.0139 -0.354 . 1.50 ·-· ---· -45" ____ ... --- 0.4f 0-:41 
- - ----- nr -

95 9.47 0.0001 0.001 
0.0117 0.297 1.75 50 1.06 1.06 2.27 
0.0098 0.250 2.00 60 1.28 1.28 3.55 Measure I Trask I Inman I Folk-Ward 
0.0083 0.210 2.25 70 1.66 1.66 5.21 Median, phi 4.78 4.78 4.78 
0.0070 0.177 2.50 80 2.28 2.28 7.49 Median, in. 0.0014 0.0014 0.0014 
0.0059 0.149 2.75 100 3.29 3.29 10.78 Median, mm 0.036 0.036 0.036 
0.0049 0.125 3.00 120 4.12 4.12 14.90 
0.0041 0.105 3.25 140 4.59 4.59 19.49 Mean. phi 4.38 5.37 5.17 
0.0035 0.088 3.50 170 4.79 4.79 24.28 Mean. in. 0.0019 0.0010 0.0011 
0.0029 0.074 3.75 200 5.00 5.00 29.28 Mean, mm 0.048 0.024 0.028 

----- -- - -- -----

230 
--· -·- --····--·---

34-:47 0.0025 --0.063 4.00 5.19 5.19 
0.0021 0.053 4.25 270 5.23 5.23 39.70 Sorting 2.966 2.312 2.256 

0.00174 0.0442 4.50 325 5.05 5.05 44.75 Skewness 0.798 0.256 0.275 
0.00146 0.0372 4.75 400 4.74 4.74 49.49 Kurtosis 0.251 0.569 0.948 

0.00123 0.0313 5.00 450 4.41 4.41 53.90 Grain Size Description I Silt 
0.000986 0.0250 5.32 500 5.17 5.17 59.07 (ASTM-USCS Scale) (based on Mean from Trask) 

0.000790 0.0201 5.64 635 4.59 4.59 63.66 
0.000615 0.0156 6.00 4.42 4.42 68.07 Description I Retained Weight 
0.000435 0.0110 6.50 5.28 5.28 73.35 on Sieve# Percent 
0.000308 0.00781 7.00 4.76 4.76 78.11 Gravel 4 0.00 
0.000197 000500 7.65 5.62 5.62 83.73 Coarse Sand 10 0.00 

. -·----------------------·-- ·-·---------·- ···--------- ·-· 
9.19 

-- - - ---------

40 0.80 0.000077 0.00195 9.00 9.19 92.92 Medium Sand 
0.000038 0.000977 10.00 4.38 4.38 97.30 Fine Sand 200 28.48 
0.000019 0.000488 11.00 2.44 2.44 99.74 Silt >0.005 mm 54.45 
0.000015 0.000375 11.38 0.26 0.26 100.00 Clav <0.005 mm 16.27 

TOTALS 100.00 100.00 100.00 Total 100 

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610 
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----------------------------------------------------
Physical samples analyzed by the following: Vapor Transport Package (Johnson-Ettlnger); Free Product Mobility Package; 
Capillarity Package (Air/Water Drainage); and Van Genuchten Parameters and Relative Permeability) 
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Physical samples analyzed by the following: Vapor Transport Package (Johnson-Etlinger); Free ProduCt Mobility Package; 
capillarity Package (Air!Nater Drainage); and Van Genuchten Parameters and Relative Permeability) 
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